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CHAPTER I 
INTRODUCTION 
1. Purpose 
Statement of the problem.-- The purposes of this study 
are: first, to determine whether differences exist in 
height and weight between high school girl athletes and non-
athletes; second, to determine whether rlifferenoee exist in 
certain psychological capacities and certain motor abilitY. y 
tests between high school girl athletes and nonathletes; 
third, to determine the degree of relationship between the 
psychological capacities ana motor ability tests of high 
school girl athletes and nonathletes; and fourth, to deter-
mine the degree of relationship between a dichotomy (high 
school girl athletes and nonathletes) and height, weight, 
certain psychological capacities and motor ability tests. 
Scope of the study.-- Two types of tests were used: 
psychological tests including depth perception, peripheral 
vision, reaction time and visual span of apprehension; and 
motor ability tests including an obstacle race, basketball 
throw for distance and standing broad jump. These teste 
were administered to a total of ·118 high school girl athletes 
and 112 high school girl nonathletes. Because of varying 
circumstances, some students were unable to complete the 
1/The word 11nonathletS'1 may be written with or without a 
hyphen~ The non-hyphenated form is used throughout this study. 
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testing program. As a result, the scores of 105 high school 
athletes and 102 high school girl nonathletes were used in 
this study. All of the girls were students in one of six 
selected public schools in the vicinity of Boeton, ~~ssa­
chusetts. 
An investigation was ma de to learn whether differences 
existed in height, weight, certain psychological capaci-
ties and certain motor abilities between high school girl 
athletes and nonathletes. The degree of relationship 
among the psychological tests ann motor ability tests was 
also determined. In addition a n investigation was made to 
discover the degree of relationship between a dichotomy 
(high school girl athletes and nonathletes) and height, 
weight, certain psychological tests and motor ability tests. 
The gathering of all data required: 
1. The organization of test procedures for the entire 
program 
2. The use of special te s ting apparatus 
3 . The establishment of a t es ting laboratory in each 
high school 
4. The development of methods for record ing data . 
Justification of the study. -- The need for psychological 
testing in the field of physical education has been expressed y 
by leaders in the field for many years. Larson has stated 
that: 
11Diagnostic tests are essential from the stand-
point~of good educational planning for the orderly 
progress toward the objective. Diagnostic measures 
indicate the standing of the individual in the primary 
components or elements which comprise the activity. 
Knowledge of these abilities aids the teacher in 
planning program materials. Inf'ormation of this nature 
represents the most objective and valid starting point 
for education. 11 
gf 
Garrett points out that: 
"Problems in psychology can be subjected to quan-
titative methods and are amenable to exact mathematical 
treatment. The far reaching result of this point of 
view is seen . today in the development of mental, educa-
tional, a.nd achievement te s ts and scales and in the 
increased use of statistical method in the study of 
human variability." 
Almost from its birth, experimental psychology has been 
concerned with the speed of sensory and motor reaction and 
with the development of manual skills. The psychologists 
have asked the coach and the educator to provide realistic 
conditions for careful experiments on all kinas of activi-
~ 
ties. 
!.(L-. A. Larson and R. D. Yocum, .Measurement and Evaluation 
in Physical, Health and Recreation Education, C. V. Mosby Co., 
St. Louis, 1951, p. 30. 
g/H. E. Garrett, Great Experiments in Psychology, Appleton-
Century-Crofts, Inc., New York, 1951, p. 350 • 
.2/D. H. Fryer and E. R. Henry, Handbook of APplied Psychology, 
Vol. 2, Rhinehart & Co., . Inc., New York, 1950, p. 658. 
y 
In a ddition Fryer and Henry also say: 
11 T e science of p sychology is based on t he a nalysts 
of performance. Youth behave as they do in t he gymnc.. ""! ·. 
s ium a nd on the athl etic fi elds because they can sense 
t he situation around them, rea ct promptly to these sit-
ua tions, desire some 0f t hem in preference to othe rs, 
thir~ about them, remember their previous experience 
wi t h them and use them as guides toward the goals they 
wish to achieve. Each of these aspects of performance 
is t he f ocal point for experimenta l studies. The 
results comprise the science of psychology and at · the 
sa me time form the preface to physical educ a tion. 11 
For the most part, physical educa tors present ly select 
members of a team by subjective methods based primarily on 
the instructor's own playing experience, technical knowledge, 
coa chi ng experience and common sense. This study is an 
attempt to creat e an awarene ss on the part of instr uctors 
of a more objective and scientific method of s el ectinG 
playe r s for a t hl e tic teams . 
2. Delimitation y 
The psychologica l capa city tests. Eight t ests were 
selected to measure certa in p sychological capa cities of 
1/ Ibid • , p • 6 59 • 
g/These tests a r e cla s s ified a s psychological tests here 
because many authors refer to t hem as such. Techni ca lly 
speaking these tests should be called psycho-phy s ica l 
tests, because they not only r e l a t e to t he mind, its 
powers, functions a nd a cts, but a l s o to t h e body, and its 
powers, functions a nd a ct s . Beca use of this dual process 
the more appropria t e name i s p sycho-phy s ica l tests. Hm·:-
ever, for t he purpos e of consistency and ea se in r eference 
to other studies, depth perception, periphera l vi s ion, 
rea ction time a nd span of apprehension will be referr ed to 
as psychologica l tests throughout this study. 
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h~h school girl athletes ad nonathletes. The tests in-
cluded one test of depth perception, three tests of peri-
phera l vision, three t ests of reaction time and one test 
of visual span of apprehension. 
The instruments used to measure these capacities were: 
11 (1) depth perception - The Howard-Dolman Apparatus; (2) y 
peripheral vision - The McClure Perimeter; (3) reaction 
"jj 
time - The Stoelting Visual Reaction Timer; and (4) 
visual span of apprehension - a t achistoscope with a Spencer 
!±/ 
Delineascope. 
The motor ability tests.-- A battery of three tests was 
selected from a group of five tests which were recommended 
for measuri~ motor ability of high school girls by Scott 
and French. The tests included: {1) an· obstacle r a ce; 
1,/H. J. Howa rd, "A Test for the Jua gment of Distance", Ameri-
can Journal of Opthalmology, (September, 1919), 2:656-675. 
g/J. A. McClure, "The Development and Standardization of a 
Nevl Type Test of Peripheral Vision", Journal of Applied 
Psychology, (1946), 30:340. 
2/C. H. Stoelting, Psychologica l and Physiological 4pparatus 
and Supplies, The Stoelting Company, Chicago 24, Illinois. 
j/E. Olsen , The Relationship Between Certa in Psychologica l 
Capacities and Success in Colle~e Athletics, Unpublished 
Doctoral Dissertation, Boston University, 1952. 
2/M. G. Scott and E . French, Evaluation in Physical Ed uc a tion, 
c. V. l<losby Co., St. Louis, 1950, pp. 193-199 . 
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(2) a ba sketball throw for distance; and (3 ) the standing 
broad jump. 
The experimenta l group.--The exper imental group con-
sisted of 105 high school girl athletes. For the purposes 
of this study an athlete was defined as a.ny student who had 
been selected as a member of a varsity team and who had 
participated in interscholastic competition and had re-
ceived a varsity avvard. This group was de s i gna ted a s the 
11 a t hletic group". 
The control group.--The control group consisted of 
102 high school girl nonathletes. For the purposes of t h is 
study a nonathlete was defined as any s t udent who had never 
participa ted on an organized team, in or out of school, ex-
cept in the required phys ica l educa tion classes and i ntra -
mural program and who had never participated in an organized 
meet or contest on a local, state, sectional or national 
level. This group was designated as the "nonathletic group". 
CHAPTER II 
REVIEW OF RELATED LITERATURE 
y' 
Boring states; 
11 The infancy of experimental psychology was in the 
'60's. It's character was formed in the '70's. In the 
'80's it .became of age, still quite inexperienced but 
ready to be treated as a man. 11 
The preparation for experimental psychology was laid by 
philosophical psychology as expressed in the work of Aristotle, 
Descartes, Liebnetz, Locke, Berkeley, Hume, Hartley, James 
Mill, John Stuart Mill, Bain, Herbart and Latze. The actual 
founding of experimental psychology is represented by the 
work of Weber, Fechner, Helmholtz, Wundt, Brentano, Stumpf 
and G. E. Muller with later contributions by Ebbinghaus, 
Kulpe, Mack, Avenarius, Titchener, Cattell, Thorndike, Wood, 
James, Galton, Terman, Judd, Dewey and others who were inter-
ested in the experimental procedure as applied to the problem 
g/2} 
of psychology and education. 
i/E. G. Bbring, A History of Experimental Psychological, The 
O:entury C.ompany, New York, 1929, p. 614. 
glibid., pp. xvi- 700. 
JlC::. V'~ Good and A. S. Barr and D. E. Scs.tes, The Methodology 
of Educational Research, D. Appleton- Century Company, Inc., 
New York, 1936, pp. 482-483. 
-7-
In the history of experimental psychology, an area which 
11 has led to a great deal of research is the sense of sight. 
"Of all the senses, s~ht has the greatest practical impor-
tance in human life. n . · 
A high degree of relationship also exists between organic 
functions and. fundamental skills a11d sport skills. Fundamen.-
tal or sport. skills represent the nature and degree of the 
. 21 
utilization of the body's organic equipment. 
Almost from its birth, experimental psychology has been 
concerned with the speed of sensory and motor reaction and 
with the development of manual skills. The psychologists 
have asked the coach and the educator to provide realistic 
conditions for careful experiments on all sorts of perform-
B} 
ances. 
There is a wealth of published research in the field of 
psychology. Materials on certain psychological tests includ-
ing depth perception, peripheral vision, reaction time and 
span of apprehension will be reported. Motor ability tests 
and the relations of menses and testing will be reported alsQ. 
1/H. E. Garrett, op. cit., p. 292. 
g/H. a .• Warren and L. Carmichael, Elements of Human P.eycholog_y, 
Houghton Mifflin Cbmpany, New York, 1930, p. 103. 
2/L. A. Larson and R. D. Yolcum, op. cit., p. 184. 
!!/D. H. Fryer and E. R. Henry, op. cit., p. 658. 
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1. Depth Perception 
Introduction~-- The possession of accurate depth percep-
tion· does not necessarily carry with it the ability to es-
timate accurately both the absolute position of objects rela-
tive to the observer and relative to each other. The common 
tests designed and used for the measurement of depth percep-
tion simi/' provide a basis for judging the distance between 
objects. 
The empirical vie\v of depth perception is stated by y 
Garrett in that the knowledge of distance and depth is 
built up largely, if not entirely, through the mutual coop-
eration and checkups of vision, touch and locomotion. This 
theory is opposed by the nativistic theory which states that 
~ factors of three dimension are natively given and unlearned. 
Most psychologists accept the empirical view with reservation 
that there must be substantial framework to visual perception 
!fi 
which is nat1/ely given. 
Garrett further says that depth perception depends on 
physiological and psychological factors. Among these are 
four physiological factors which include: convergence, accom-
1/D .• H. Fryer and E. R. Henry, op. cit., p. 508. 
g/H. E. Garrett, op. cit., p. 353 • 
.2/Ibid. , p. 354. 
Yibid. 
2/Ibid., pp. 359-364. 
modation, _ muscular strain and double images. The psychologi-
cal factors are: superposition, clearness of outline, light-
ing, relative movement anil. size of the retinal image. 
y' . y 
Howard and later Armstrong both il.eclared that in a 
test for depth perception it is important that only factors 
which are inherent in an individual and which operate at a 
distance greater then twenty feet be considered. This means 
that all external and artificial aids must be eliminated. 
Therefore, factors of motion parallax, terrestrial associa-
tion, aerial perspective, accommodation and convergence must 
not be utilized in a test for depth perception. 
Research on depth perception.-- One of the first experi-
ments dealing with depth perception occurred during the 
Renaissance when the famous painter and sculptor, Leonardo 
de Vinci sought for principles by which realistic reproduc-
2] 
tions could be perceived. 
Berkeley formulated that cues of distance were non vis-
!J:/ 
ual. Wheatstone in 1838 learned that depth perception was 
enhanced by binocular vision which led to the invention of 
!fH. J. Howard, op. cit., p. 657-658. 
gjH. G. Armstrong, Principles and Practices of Aviation. 
Medicine, The Williams and Wilkins Company, Baltimore, 1939, 
pp. 71-77. 
2/R. S. Woodworth, Experimental Psycholo5l, Henry Holt and 
Cbmpany, New York, 1938, p. 651. . - ·· 
~Ibid., p. 653 
11 y 
the stereoscope. Kulpa stated in 1895 t~t the most 1m-
portant aid to the estimation of depth is the difference be-
tween the retinal image of the two eyes. 
2/ 
Woodworth advanced the theory that the tactile and 
kinesthetic sensations of accommoda tion and convergence con-
tribute little to the accurate perception of distance. In 
considering the head movement parallax, a subject does obtain 
disparate views in succession instead of simultaneously as in 
!!I 
binocular vision. 
~ 
Scott and Sumner found that the results of depth per-
ception as obtained from the aoward-Dolman instrument are af-
fected by eyedness. Subjects who are right eyed tend to 
put the movable rod to the rear of the stationary rod while 
those who are left eyed tend to put the movable rod in front 
of the stationary rod. However, there is no significant 
difference between right-eyed and left-eyed subjects in 
respect to the distance of the movable rod from the station-
ary rod. 
1/R. S. Woodworth, op. cit., p. 655. 
gj_o. Kuli?e, Outline of Psychology (Translated by E. B:. 
Titchner), MacMillan and Company, New York, 1901, pp. 357-361. 
2/R. S. Woodworth, op. cit., p. 674 • 
.1/Ibid., p. 665. 
~R. B:. Scott and F. C. Sumner, "Eyedness As Affecting Results 
Obtained With the Howard-Dolman Depth Perception Apparatus,u 
The Journal of Psychology , (1949), 27:479-482. 
y 
Hochberg and Hochberg found that perception of space 
does not require explanation in terms of past experience. 
Most perception does not require pre-perceptual recognition 
of retinal images, past experience or unconscious inference. y 
Later Ittelson refuted Hochberg's findings. He found that 
familiar size is a cue in estimating depth. 
Athletics and depth perception.-- It is highly probable 
that in many athletic sports, depth perception is a factor 
of importance. The ability to field a ball, to intercept 
and catch a long pass in basketball, to shoot goals and to 
exhibit many other capacities would seem to be related to 
2/ 
depth perception. 
!i/ Olsen found that the athletic group of college athletes 
did significantly better in depth perception than did the 
intermediate group of college athletes and the intermediate 
5I 
athletes did better than the nonathletes. Erickson found 
!/C.:. B~ Hochberg and .:L·. E. Hochberg, "Familiar Size and the 
Perception of Depth," The Journal of Psychology (1953), 
34:107-114. - . 
gjw .. H. Ittelson, 11A Note on Familiar Size and the Perception 
of Depth, 11 The Journal of Psychology ( :].9 53) , 3 5:235-240. 
2/C;. H. McClay and N. D. Young, Tests and Measurements in 
Health and P~eical Education, Appleton-Cantury-arafts Inc., 
New York, 195 , p. 236. 
~E. Olsen, op. cit., p. 72. 
5/C. Erickson, A Study to Determine the Relationships Between 
'01rtain Psychological Capacities and Success in Coaching 
Football, Unpublished Doctoral Dissertation, Boston University, 
1953, p. 92. 
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that the athletic group of college athletes did better than 
nonathletes and that the athletes were better than the foot-
Y ball coaches. Coder found in a study on high school ath-
letes and nonathletes that the a thletes were significantly 
better in depth perception than nonathletes. 
Little research has been reported concerning the rala-
tionship .of depth perception to athletes but there is a high y 
probability that the extrinsic factors are highly important. 
2. Pe r i pheral Vi sion 
Introduction.-- In 1801 Thomas Young made the earliest 
contribution to the field of periphera l vision by naming the 
outer limits of the normal field of vision as being 90 degrees 
in each eye. Later Purkinge found that the outer limit is 
~ 100 degrees or 110 degrees with pupil dilation. 
The first campimeter to mea sure peripheral vision wa s 
developed by Aubert and Foerster. It consisted of a flat 
surface ·with letters or figures arranged around a fixation 
point. From this instrument Foerster in 1869 developed the 
curved arc instrument which basically is the perimeter used 
today. 
1/A.C. Coder, An Investigation of Relationships Between 
Certain Psychological Capacitie s and clotor Abilities of 
Athletes and Nonathletes on the High School Level, Unpub-
lished Doctoral Dissertation, Boston University, 1954. 
yc. H. 1·IcCloy and lx. D. Young, op cit., p. 239. 
]/J. A. McClure, op. cit., p. 340. 
Yrbtd. 
Research on peripheral vision.-- In the area of periph-
eral vision F. N. Low has done considerable research. In one y 
investigation Low found that men score 11 per cent better 
. y 
than women. Low also found that peripheral vision is con-
siderably variable; that central acuity is not a reliable 
indicator of peripheral vision; and that peripheral vision 
21Y is an independent visual function. Low also learned 
that there is evidence that peripheral vision can be trained 
and that peripheral vision is poorer unoer ·.night cone i tiona. 
;;.L 
In another stuoy Low found no appreciable correlation with 
sex, central acuity or color vision . The correlation o:f .39 
founo between central acuity and peripheral vision he stated 
has no practical value. §j 
LaGrone ana Barratt learned that accuracy of perception 
is not cue solely to intelligence but is partially a function 
1/F.. N. Low, 11 The Peripheral Visual Acuity of 100 Subject~ .. 
American Journal of Physiology (1943), 140:85. 
g/Ibio., p. 87. 
~Ibid!, p. 88. 
4/F. N:. Low, 11 The Peripheral Visual Acuity of 100 Subjects 
Unoer Scotopic . Condi tiona, 11 American J .ournal of Physiology 
(1946), 146:21-25. - . 
~F. N. Low, "Studies on Peripheral Acuity,n Science (1943), 
97:587. - - . 
§La. W. LaGrone and E. S. Barratt, 11Accuracy of Perception in 
Peripheral Vasion in Relation to Intellectual Abilities Among 
Subjects Selectee on the Basis o:f .Dextra1ity, 11 The Journal 
of Psychology_ ( 1949 ) , 28:263. 
11 
of dextrality. Bruce and Low reported that practice does 
not help peripheral vision. 
Measures of peripheral vision are influenced by the 
size of the test object, its brightness, color, distance 
from the eyes, background, exposure time and the amount of 
illumination. Attempts to improve perimeters have generally 
. y 
been to control these factors. _ 
~ Athletics and peripheral vision.-- McC~oy in a study 
of factors affecting motor educability found that peripheral 
!Y 
vision is one of these elements. Erickson found in his 
study that by testing football players for peripheral vision 
a coach can .place a player in a position to his best ad-
;;/ 
vantage from the standpoint of peripheral vision. Coder 
found a significant difference between high-school athletes 
and nonathletes in peripheral vision. 
3. Reaction Time 
:Wtroduction.-- Probably the two most important con-
JlR-. H. Bruce and F. N .• Low, "~e Effect of Practice With 
Brief Exposure Techniques Upon Central and Peripheral Visual 
Acuity and a Search for a Brief Test of Peripheral Acuity," 
~ournal of Experimental PSychology (1951), 41:275-79. _ 
yJ_,. A. McC~ure, op. cit -., p. 341. 
~C. H. McC.lo~, "A Preliminary Study of Factors in Motor 
Educability, 1 Research Quarterly (May, 1940), 11: 28-39. 
!J]a;. Erickson, oP• cit., pp. 95-100. 
5/_A. c;. Coder, op. cit., pp. 92-95. 
1'6 
tributions to the field of reaction time have been advanced. 
by Wundt with his y theory of apperception and Cattell with his 
reflex theory. y 
Garrett states: 
"Fechner's work was important because it showed 
conclusively that problems in psychology can be sub-
jected. to quantitative methods and a re amenable to 
exact mathematical treatment. The far reaching result 
of this point of view is seen today in the development 
of menta,l, educational ana achievement tests and scales 
ana in the increased use of statistical methoas in the 
study of .human variability." 
. 21 ' . ~ 
Garrett adds: 
"One ofthe most direct ways in which the processes 
of perception, discrimination and choice may be subjected 
to quantitative study is to measure t~e time it takes 
an indiviaual to perceive and report upon the likeness 
or differences among several stimuli." 
Research on reaction time.-- In 1856 Helmholtz used re-
action time to measure the speed of nerve conauction in a 
!ll frog. Later in 1893 Cattell ana Dolley published research 
on reaction time ana velocity of nerve impulse which wa s the 
most thorough investigatigations into the problem of nerve con-
!j/ 
auction in man by the reactiqn time method. A definite con-
l/V. Henman, "Professor Cattell's Work in Reaction Time," 
Archives of Psychology (1914), p. 32. 
gfH. Garrett, op. cit., p. 350 . 
.2{Ibid! ' p. 312. 
![R. S. Woodworth, on. cit., p. 299. 
2fibid .• 
17 
tribution through measuring the physiological time of sight, 
!I 
hearing and touch was made by Hirsch. The scope of reaction 
time was extended to the study of mental or central processes y 
by Donders. 
21 Woodworth explaineo: 
II P S R 
--::::-:----~~ foreperiod reaction time after period 
The foreperiod extends from the ready signal 1p 1 
to· the stimulus 1 5 1 ; the reaction time from'S' to the 
response movement 1 R1 ; ano the after-P.erioo contains 
the completion of the motor response. ' 
!±/ -
Woodworth reported that disjunctive reaction time in-
creases with the number of alternatives, and acned that the 
more similar the stimulus the longer the reaction time. 
"Reaction time has remaineo a sensitive measure of the 
readiness of an organism to respond to changes in environ-
!j/ 
ment." "The chronoscope is a precision instrument for the 
- §/ 
measurement of short time intervals." 
1i 
Later Postman and Egan stated that: "The wider the 
yR. s. Woooworth, OJ2• cit., p. 301. 
gfibid.' p. 302. 
2/Ibio., p. 310. 
~Ibid.' p. 333. 
2fL. Postman and J. Egan, ExJ2erimental Psychology: An Intro-
duction, Harper and Brothers, New York, 1949, p. 239 • 
.§j!bid., p. 243. 
1/Ibid., p. 255. 
range of events for which the subject must be prepared, the 
longer becomes his reaction time to any one of these events." 
!I -In a recent study Wiggins found that reaction time in-
creases as the number of response alternatives increase. 
Y. 21 
Breitwieser and W oodworth found the optimum fore-
period to be between two seconds and four seconds. This was 
!±/_ 
verified by Woodrow who also found two seconds to be the 
most favorable foreperiod. 
5I 
Postman and Egan concluded that the optimum foreperiod 
is two seconds. A foreperiod longer or shorter than two sec-
onds makes the reaction time longer. They add that when the 
time for the foreperiod is to remain constant, catch trials 
should be used to see if the subject is 11 jumping the gun". §./ 
Postman and Egan also stated that when the time for 
the foreperiod changes from trial to trial the subject can 
not adjust to a regulated foreperiod. Therefore, the best 
the subject can do is to adapt to an average length which 
!fJ. Wiggins, ,..TWo Determinants of Associative Reaction Time, 11 
Journal of Experimental Psychology (1957), 54: 144-147. _ 
gj ;r.. V;. Brei twieser, 11Attention and Movement in Reaction Time, 11 
Archives of Psychology (1911), Volume 2, Number 18. 
2/R. s. Woodworth, op. cit., p. 315 . 
.1/H. Wooorow, 11The Faculty of Attention," Journal of Exueri-
mental Psychology (1916), 1:285-318. -
2/L. Postman ano J. Egan, op. cit., p. 230. 
2/Ibio., p. 252. 
is representative of the series ana which is either too 
short or too long for most trials. 
Y. 
Titchner reported that the optimum foreperioa is some-
where between 1.5 and 8 seconds and is dependent upon many 
factors including: duration and intensity of warning signal 
and stimulus, and the amount, location and time of muscular 
tension. 
gj 
In a sequence of trials Klemmer recently pointed out 
that the immediate foreperiod influences reaction time only 
if the previous foreperiod is diffe r ent from it and then the 
influence is only slight. 
21 
Poffenberger pointed out that reaction time usually 
shows no great increase after practice a s ide from general 
increases due to growing familiarity with the situation. 
Cattell found that practice has little effect upon time of y 
response after the first few trials. In contrast to these 
21 
findings Bills in 1934 said that practice shortens reaction 
time. 
yw. Titchner, "Recent Studies of Simple Reaction Time," 
Psychological Bulletin (1954), 51:149. 
g/E. Klemmer, 11 Time Uncertainty In Simple Reaction Time, .. 
Journal of Experimental Psychology (1956), 51:179-184. . 
2/A. Poffenberger, "Reaction Time to Retinal Stimulus," 
Archives of Psychology (1912), 23:59. 
i/H. E. Garrett, op. cit., p. 321. 
2/A. G. Bills, General Experimental Psychology, Longmans, 
Green and Company, New York, 1934, p. 121. 
.z.o y 
Baise and Peaseley . y found that training does not improve 
scores. Later Patrick learned that reaction time can be 
21 
improved with practice and experience. Meyer showed a dis-
tinct improvement in subjects after a long practice period. 
!±/ 
Postman and Egan stated that reaction time can be 
shortened by practice. This shortened reaction time is 
probably due to a more effective preparato~ attitude and to 
better muscular control. Practice improves only within narrow 
limits. It cannot be indefinitely shortened and physiological 
limits cause continued practice to yield diminishing returns. 
' ;i/ 
In 1957, Titchner found that practice does §/ 
not speed reaction time. More recently ~~wbray and Rhoades 
claimed that practice shortens reaction time. They found 
that: (1) differences in reaction time between two and four 
!ZD. Baise and v. Peaseley, 11 The Relation of Reaction Time, 
Speed and Agility of Big Muscle Groups to Certain Sport 
Skills," Research Quarterly (March, 1937), Volume 8, 1:133-142 • 
.. y J-. Patrick, 11 Quick Reaction T.ime Means Athletic Ability, u 
Athletic Journal ( 1949), VolUE 30, 1:68. 
2/H. Meyer, "Reaction Time as Related to Muscles Not Essential 
in the Reaction, u Journal of Experimental Psychology ( 1949), 
39:96-113. 
~L. Postman and J. Egan, op. cit., p. 256. 
2/A. G. B~lls, op. cit., p. 121. 
§/G. H. :Mowbray and M. V .• Rhoades, 110n the Reduction of Choice 
Reaction Time With Practice,u Journal of EXperimental Psych-
ology (February, 1959), 11:16-23. 
21 
choices after 13 trials is reduced to all intents and pur-
poses to zero; (2) reaction time decreases slightly after 
15 trials; (3) after 15 trials and many thousand rea ctions, 
variability of subjects still decreases; and (4) as variability 
decreases the tendency to make errors decreases. Ultimately 
there must come ~ point in choice reaction time when a life-
time is not long enough to provide all of the practice necessary 
to reach physiological limits. 
!! 
Early in the century Franz discovered that fatigue 
brought about inaccuracies of movement as well as slowness 
gj 
of movement. Griffith concluded that fatigue slows reac-
~ 
tion time. More recently Elbel found that even after periods 
of heavy exertion reaction time is not effected. If any 
effect takes place reaction time is better. And Garrett 
pointed out that: "Fatigue strangely enough has almost 
negligible effect upon reaction time." 
I 
1/S. J. Franz, Fatigue Factors on Certain Types of Occupa-
tions~ Transcript, 15th International Congress of Dermography, 
(1913), 3:512-513. 
gfc. R. Griffith, Psychology and Athletics, Charles Scribner's 
and Sons, New York, 1928, p. 153. 
' 
2/E. Elbel, 11A Study of Response Time Before and After Stren-
uous Exercise," Research Quarterly (1940), VolUllSII, 2:86-95. 
~H. Garrett, op. cit., p. 321. 
li GOodenough reported that there is a positive but low 
relationship of reaction time to height and weight. In agree-
ment are Janoff and others who concluded tha t there is no 
evidence of any large correlation between y 
the measurement of reaction time. 
Early it was reported that reaction time decreases 
21 !il 
yearly to age 20. In 1948 Atwell and Elbel concluded 
that there is no significant increa se in hand response with 
~ 
an increase in age. Jones found an increase in speed of §1 
reaction time to sound in boys from 11-14. Bellis observed 
a general shortening of both vis.ual and auditory reaction 
time until age 30, after which he found reaction time begins 
to slow down. 
1/ Goodenough found that there is only a slight rela-
j)'F. L. Goodenough, 11 The Development of the Reactive Process 
from Early Childhood to Maturity, 11 Journal of Experimente.l 
Psychology (1953), 18.:450. 
g/E. C. Kershaw, The Relationships Between Reaction Time, 
The Span of Apprehension, Depth Perception and Selected 
Items of a Basketball Skills Test, Unpublished Master of Ed-
ucation. Thesis, Boston University, 1951, p. 8. 
2fR. S. Woodworth, op. cit., p. 336. 
f±LW. Atwell and E. Elbel, "Reaction Time of M:tle High-School 
Students in 14- 17 Year Age _ Groups, u Research Quarterly ( l"!a.rch, 
1948) J 19:22-29. -· 
5/''Recent Studies of Simple Reaction Time, 11 op. cit., p. 136. 
§/Ibid. 
1/F. Goodenough, op. cit., p. 450. 
tionship between scores and an intelligence quotient test not 
involving speed and a simple reaction time. Correlat i ons 
between reaction time and performance tests where speed is 
a factor are positive, although not high, at all ages for 
both sexes. Another report found that correlation with 
!I 
Lee and 
is positive but low. y 
Kleitman found that experimental insomnia 
intelligence 
produces no consistent effect on reaction time; Robinson 
~ y 
and Hermann also found no effect. Cooperman, et all 
reported no change in auditory reaction time for six subjects 
a.fter 60 hours of privation of sleep. In a study of a 
~ 
similar nature Tyler found no change in reaction time 
after privation of sleep from 24 to 114 hours. §i 
Tuttle et all reported omission of breakfast increases 
visual reaction time of five subjects. In a more careful study 
!ZR. s. Woodworth, op. cit., p. 336 .• 
gLM. A. M. Lee and N. Kleitman, "Studies on the Physiology of 
Sleep, 11 American Journal of Physiology (1923), 67:141- 151. 
2/E. S. Robinson and S. I. Hermann, 11Effects of Loss of Sleep, 11 
Journal of Experimental Psychology (1932), 15:19- 32. 
i/N. R. Cooperman et all, 11 Stud ies on the Physiology of Sleep, 11 
American Journal of Physiolosy (1934), 107:589-93. 
~D. B. Tyler, 11 The Eff'ect of' Amphitamine Sulfate and Some 
Barbituates on the Fatigue Produced by Prolonged Wakefulness," 
American Journal of Physiology (1947), 150:253-62. _ 
§/.w. W .Tuttle et all, "Effect of' Altered Breakfa st Habits 
on Physiologic Response,~• Journal of Applied Physiology (1949), 
1:545-559. 
involving restriction of Vitamin B, Brozek et all found that 
partial restriction of Vitamin a intake for 23 days hao no 
effect on auditory reaction time of eight subjects. Only pro-
longed and severe deprivations produce significant decrements. 
~ - ~ . 
Hawk, Gilliland, and Nelson claimed that coffee 
drinking lengthens reaction time. Other studie s , including 
!Y' 
y 
Thornton et all, stated that coffee drinking does not effect 
5I 
reaction time. Woodworth observed that caffeine has little 
effect though large doses do hasten disjunctive reaction §j 
time . Garrett stated that coffee and tea appear to shorten 
reaction time. 
Cigarette smoking appears to have no reliable effect 
except to decrease variability of visual reaction time 
1/11Recent Studies of Simple Reaction ·Time, 11 op. cit., p. 143. 
- -
g/P. B". Hawk, "A Study of the Physiological and Psychological 
Reactions to the Human Organism to Coffee Drinking," American 
Journal of Physiology (1929), 90:380-381. - -
2./A. R. Gilliland and D. Nelson, 11 'llhe Effects of Coffee on 
Certain Mental and Physiological Functions," J:ournal of General 
Psychology (1939), 21:339-48. -
!!iG·. R. Thornton et all, "The Effect of Benzedrine and 
Caffeine Upon Perfomance _in Ce r·tain Psychomotor Tasks," 
,rournal of Abnormal and Social Psychology (1939), 34:96~113. 
2/R. S. Woodworth, op. cit., p. 336. 
§iH. Garrett, op. cit~, p. 321. 
11 y 
according to Hull 
21 
and Fay. 
Woodworth reported that moderate doses of alcohol 
first quickens, then slows reaction time; larger doses re-
!Ji 
tard reaction time. Teichner claimed that alcohol both in-
creases variability and lengthens visual and auditory reaction 
time. 
5/ 
Woodworth-stated that the effect of drugs on reaction 
time are a]lght for ordinary doses. However, morphine first 
quickens and then slows reaction time, and aspirin only y 
retards reaction time. T.eichner related that benzedrine 
has little or no· effect on auditory reaction time and that 
aspirin has no effect on either visual or auditory reaction. 
time. 
11 Woodworth explained that body temperature might 
possibly affect reaction time though not in an easily 
1/C~ I. Hull, "The Influence of Tobacco Smoking on Mental and 
Motor Efficiency, 11 Psychological Monograph (1924), 33:1-160. 
2/P. J • Fay, 11 The Effect of O:igarette Smoking on Simple and 
choice Reaction Time to Colored Lights," Journal of Experi-
mental Psycholog.y _ ( 1936), 19:592-603. _ 
2/R. S. Woodworth, op. cit., p. 336. 
!Jj"Recent Studies of Simple Reaction Time, 11 op. cit., p. 141 • 
.5fR. S. Woodworth, op. cit., p. 336 ..• 
§L'uRecent Studies of Simple Reaction Time,u op. cit., p. 141. 
1/R. S. Woodworth, op. cit., p. 335. 
!L 
predictable way. Teichner was in agreement. In a series 
of studies Forlano, Barmack and Coakley found that an ambient 
temperature from 50 degrees Fahrenheit to 117 degrees y 
Fahrenheit has little or no effect on reaction time. 
21 Woodworth further suggested that day to aay variations 
in pulse rate are sometimes accompanied by variations in 
. !Jj 
reaction time. Teichner aaaea that in general reaction 
time exhibits a daily variation in individuals, but large 
individual differences exist ana that no correlation exists 
!jj 
between time of aay and reaction time. Teichner stated, 
11Few if any safe generalizat:ions are yet available on the 
effects of sleep loss, drugs, temperature etc." 
Attention and distraction prolong reaction time according §f 
to Woodrow. Slater-Hammel showed that variability in reac-
tion time measures are not attributable to blinking of the 
1L 
eye by the subjects. There is no relationship between re-
. §/ 
action time and socio-economic groups. 
!/"Recent Studies of Simple Reaction Time," op. cit., p. 141. 
gL!bid. 
2/R. S. Woodworth, op. cit., p. 335. 
Y 11 Recent Studies of Simple Reaction Time, 11 op. cit., p~ 141. 
,5L'Ibid., p. ,143. 
§[H. Woodrow, op. cit., p. 317. 
1LA. Slater-Hammel, 11Effect of Blinking Upon Reaction Time 
Measureij 11 Research Quarterly (October, 1954), 25:342. 
§ff. Goodenough, op. cit., p. 450. 
Athletics and reaction time.-- Helen Thompson in 1903 
founrl that in a variety of motor tests of speed and accuracy 
of movement, except in sorting cards according to color, men 
11 gj 
are superior to women. According to Goodenough males 
surpass girls of the same age both in respect to average 
speed of reaction time and in low variability from trial to 
trial. Sex differences are small in amount and there is a 
great deal of overlapping. In an investigation of br~aking 
reaction for men and women in automobiles, Elliot and Louttit 
21 found men react significantly more quickly than women. 
!!/ 
Burpee and Stroll learned that fast small muscle re~ 
action time is an important factor in attaining marked sue-
cess in physical education activities. 
5I -
Rarick found in a study of male students at the Uni-
versity of Wichita that strength contributes little to speed 
when it is present in quantities greater than a certain 
!LH. E. Garrett, op. cit., p. 279. 
g/F. Goodenough, op. cit., p. 450 • 
.2/"Recent Studies of Simple Reaction Time, 11 op. cit., p. 136. 
~R. Burpee and W. Stroll, "Measuring Reaction Time of 
A'thletes," Research Quarterly (1936), Volume 7, 1:110-118. 
2/L. Rarick, "An Analysis of the Speed Factors in Simple 
Athletic Activities, u Research Quarterly (December, 1937), 
Volume 8, 4:89-105. _ 
2f.t 
minimum. He also learned that normal individuals with a high 
degree of motor ability or skill and an average amount of 
strength cannot increase the speed of musQular performance to 
any appreciable extent. 
y' 
Atwell and Elbel found there is a significant but low 
correlation between hand and body response for four different 
age groups among high-school male students between 14 and 17 
years of age. y_ 
In a study done by Henry it was found that reaction 
time and movement time are completely independent and uncor-
2/ 
related. This was confirmed by Slater-Hammel in 1953. 
!!1 
In a study done by Patri~k the best basketball players 
were also the ones with the fastest reaction time. 
~ Olsen found an athletic group to be significantly §/ 
faster than intermediates and nonathletes. Coder also found 
a significant difference in reaction time between high-school 
boy athletes and nonathletes. 
!ZW. 0. Atwell and E. R. Elbel, op. cit., pp. 22-29. 
E/F. M. Henry, "Discrimination of the Duration of a Sound," 
JDurnal of Experimental Psychology (1948), 38:734-745. . 
2f.J .• M. Vallerga, "Influence of Perceptual Stimulus Intensity 
on Speed of Movement and Force of Muscular Contraction, " 
Research Quarterly (}~rch, 1958), 29:93. 
i/J. Patrick, op. cit., p. 70. 
~E. Olsen, op. cit., p. 72. 
§/A. C. Coder, op. cit., pp. 92-95. 
!I Teichner recently agreed that generally reaction time 
is faster in men than women. y 
More recently Slater-Hammel reported significant dif-
ferenees among varsity athletes, physical education majors, 
music majors and liberal art majors in reaction time measure-
mente to a visual stimulus and arm movement. 
In a study made with 25 fencers and 25 nonfencers Pier-
2/_ 
son found that fencers are faster in movement and choice 
reaction time but there is no difference in simple or dis-
criminatory reaction time. 
!Jj 
Vallerga pointed out that total motor response is 
composed of two aspects, reaction time and movement time. He 
stated that the reaction phase is the latent time between the 
presentation of the stimulus and the beginning of muscular 
m·ovement. Movement time is the ela,pse of time from the 
beginning of muscular movement to its termination. 
5I 
Pierson, however, found there is a significant correla-
1/"Recent Studies of Simple Reaction Time," op. cit., p. 148. 
. . 
gjF. T. Slater-Hammel, "C.omparisons of Reaction Time Measure 
to a Visual Stimulus and Arm !•!ovement, 11 Research Quarterly 
(1955), 26:470-9. . 
d/W. R. Pierson, 11 C.omparison of Fencers and Nonf'encers by 
Psychomotor, Space Perception and Anthropometric Measures," 
Research Quarterly (March, 1956), 27:90-96. _ 
~J. M. Vallerga, op. cit., p. 93. 
5/W. R. Pierson, "The Relationship of Movement Time to Re-
action Time from Childhood to Senility, 11 Research Quarterly 
(May, 1959), 30:227-31. -
3 o 
y 
tion between reaction time and movement time, and Youngen 
in a study of college women found that thletes are signifi-
cantly faster than nonathletes and there is a significant 
relationship between reaction time and movement time. 
. gj 
Wilson found that individual difference in reaction 
and movement are completely independent. He further stated 
that what the coach and physica,l education call reaction time 
are in reality a combination of reaction time and movement 
time. 
4. Span of Apprehension 
Introduction.-- One of the oldest experiments in psy-
chology apart from those on the senses was inspired by the 
philosophical question whether the mind coulo appreheno more 
21 
than one object at a time~ 
One of the earliest experiments on span of apprehension 
was mad.e by Hamil ton in 1836 but the condi tiona were not well y 
controlled and the data were not reported. Cattell furthered 
51 
research by the development of the tachistoscope. 
JjL. Youngen, "A Comparison of Reaction and Movement Times of 
Women Athlete s and Nonathletes," Research Quarterly (October, 
1959), 30:349-55. 
gjD. J. Wilson, "Quickness of Reaction and Movement Related to 
Rhythmicity or Nonrhythmicity of Signal Presentation," Research 
Quarterly (March, 1959), 30:101- 109. 
2/R. S. Woodworth, op. cit., p. 684 • 
.1/.Ibid • ' p. 685. 
2/R. S. Woodward, op. cit., p. 688. 
3'i 
Research on Span of Apprehension.-- The early work was 
called the range of attention, but psychologists could not 
agree on the definition of attention. They have agreed that 
the content implies clearness, vividness, prominence or as s ist-
.!/ 
ance. "Clearness" has been the word most often used. y 
Titchener - suggested the technical word 11attensity" to dis-
tinguish clearness which is identified with attention from 
~ Y:d 
Investigations by Oberly, Dallenbach, visual clearness. §/ 
and Fernberger attempted to discriminate between cognition, 
range of attention and apprehension. Glanville and Dallen-
7/ bach in 1929 showed there was no sucn thing as clearness 
span and the term "span of apprehension•• should be used rather 
than span of attention. 
Qibid.' p. 694. 
g/E. B:~ Ti tchener, A Textbook of Psychology, Macmillan and 
Company, New York, 1910, p. 137. 
2/H. S. Oberly, "The Range for Visual Attention, Cognition 
and Apprehension, 11 American Journal of Psychology (July, 
1924), 35:332-352. . -
~K. M. Dallenbach, "Doctor Oberly on the Range for Visual 
Attention, Cognition and Apprehension," American Journal of 
Psychology (January, 1925), 36:154-56. 
5/K. M. Dallenbach, "Doctor Fernberger on the Rane;e of Atten-
tion Experiment, 11 American Journal of Psychology (July, 1927), 
38:479-81. - . 
§/s. W. Fernberger, "The Range of Attention Experiment," Amer-
ican Journal of Psychology (July, 1927), 38:478-79. ._ 
7/A. D. Glanville and K. 1-I. Dallenbach, 11 The Range of Atten-
tion," American Journal of Psychology ( 1930), 41:207-236. 
3Z y 
According to Woodworth a good setup for a tachi stoscope 
provides a pre - exposure field of about the same brightne s s as 
the exposure field itself, so that the eyes are properly ad-
Y justed in advance. Tinker et all founn that no timing de-
vice i s needed for controlling the length of the prepara tory 
interval. Suggested is two second s or any interval with which 
it i s convenient to work. 
21 
Tinker et all further founo that it is not necessary 
to have the subjects attention at a high level at the instant 
of expo sure when the exposure is one- tenth of a second, though 
such a condition may be desirable when the time exposure is 
!±/ brief. Differing with Tinker is Bugelski who feels a 11 set 11 
can influence perception though the mechanics i nvolved a re 
not understood. Subjects are able to report accura tely on 
more objects when they are told wha t k ind of object will be 
exposed. 
21 
Knehr and Fuller in a study of the effect of varying 
1/R. S. Woodworth, op. cit., p . 688. 
g./Ill!. A. Tinker e t all, 11Prepa r a ti on in the Visual Apprehen-
sion Experiment, 11 American Journal of Psychology ( Ja.nuary, 
1930), 42:98. 
2/Ibid., p. 100. 
~B. R. ffugelski, A First Course in Experimental Psycholosy, 
Henry Holt and Company, New York, 1954, p. 278. 
;;LA. Knehr and N. Fuller, "Sensory vs. Autonomous Control of 
Span of Apprehension, 11 Journal of Psychology (1954), 37:65-73. 
the size of the area on which the stimulus appeared found 
that the response to the stimulus was not altered .• 
The development of grouping schemes is perhaps the most 
important single factor in improving with practice. Most 
subjects rearrange dots into two, three and sometimes four 
groups of dots with each group containing three to six dots. 
11 
It is generally stated that four, five or six objects may 
. Y2i!±l 
bs apprehended at once. 
~ Brown claimed that the number of dots apprehended is 
the smallest when dots are ungrouped; the number of dots per-
ceived increase when the dots are grouped ana further increase 
when a combination of no grouping, grouping ano counting is 
used. §/ 
Hunter and Sigler . concluded that apprehension depends 
upon the duration of exposure . For a duration of 4- 75 ms., 
ya. M. Whipple, 11 The Effect of Practice Upon the Range of 
Visual Attention and of Visual Apprehension, 11 Journal of Ed-
ucational Psychology (1910), 1:261-62. 
ys. w. Fernberger, 11A Prelimina ry Study of the Range of Vis-
ual Apprehension, 11 American Journal of Psychology (January, 
1921), Volume 32, 1:121. 
2fE. H. Tanes, 11 Two Mechanisms for the Perception of Visual 
Numerousness," Archives of Psychology {1914), 37:8. 
if G. M. Whippie, Manual of Mental and Pbysi~al Tests, Warwick 
and York, Inc., Baltimore, 1926, p. 269. 
5/A. F. Brown, 11 The Range of Visual Apprehension," American 
Journal ofPsychology (October, 1929), 41:581. . 
§Lw. s. Hunter and M. Sigler, 11 Span of Visual Discrimination 
As A Function of Time and Intensity of Stimulation, 11 Journal 
of Exoerimental Psychology (1940), 26:168. . 
34 
the maximum ._span is eight oots; for 150 ms., nine dots; for 
300 ms., 10 dots; for 600 ms., 12 dots; for two to four sec-
onos about 16 dots can be apprehended. 
Freeman found that when objects are well grouped the 11 y 
span is approximately nine dots. Taves found that count-
ing is most often used when the span ranges up to seven oots. 
21 Schlosberg sho\'led that perception of each dot is an 
inoependent event so that the probability of seeing two dots 
is less than seeing each one alone. 
There seems to be agreement that subitizing takes place 
when there are six dots or less a,nd that any above that are 
!il~ 
counted. §/ .'Jl 
Foster, Fohler and von Re s torff 
!fE. H. Taves, oP:-cit., p. 26. 
g/Ibid., p. 45. 
§/ 
and Henle found 
2/H. Schlosber§, "A Probability Formulation of the Hunter-
Bigler Effect, 1 Journal of Experimental Psychology ( 1948), 
38:155-67. . 
fjjE. L. Kaufman et all, 11 The Discrimination of Visual Number," 
American Journal of Psychology (October, 1949), 62:498-504. _ 
.. 
5/E. M. Jensen, E. P. Reese and T. W. Reese, 11 The Subitizing 
and Counting of Visually Presented Fields of Dots," Journal 
of Psychology (1950), 30:363-392. 
§/w. s. F.oster, "The Effect of Practice Upon Visualizing and 
Upon the Reproduction of Visual Impressions, 11 Journal of Ed-
ucational Psychology (1911), 2:21. _ 
1./R. B. Ammons, "Experimental Factors in Visual Form Percep-
tion, 11 The Journal of Genetic Psychology ( 1954), 84:18. 
§L'z-1. Henle, "An Experimental Investigation of Past Experience 
as a Determinant of Visual Form Perception, .. Journal of Ex-
perimental Psychology (1942), 30:21. 
that when forms are presented for a short interval · those 
which have been recognized more times non-tachistoscopically 
in the past will be recognized more times than those with 
which there has been little previous experience. 
11 
In 1910 Whipple expressed that data did not justify 
the belief that systematic practice would enable an adult to 
improve his ability for quick visual perception. One year 
y' . 
later Foster stated that little ability is gained by con-
tinuing practice beyond a certain relatively short time. 
21 Dallenbach found that decided practice effects were 
!Jj 
study of second grade children. Renshaw noticeable in a 
21 
and \'Ieber also found recognition increases with practice. §/ 
Phillips, while working with fourth grade students, 
found that tachistoscopic traini ng was effective in teaching 
number skills but no more effective than the ordinary work-
JjG. M. Whipple, op. cit., p. 259. 
g/W. s. Foster, op • c it • , p. 21 • 
2/K. M. Dallenbach, "The Effect of Practice Upon Visual Ap-
prehension in School . Ohiloren, 11 Journal of Educational 
Psychology (1914), 5:391. . 
1/S. Renshaw, 11 The Visual Perception anti Reproduction of 
Forms by Tachistoscopic Methods," The Journal of Psychology 
(1945), 20:217-232. - . 
2/0. o. Weber, uEffect of Practice on the Perceptual Span 
for Letters," Journal of General Psychology (1942), 26:347-
351. 
§/J. L. Phillips, "Perception in Number Skills: A Study in 
Tachistoscopic Training," Journal of Educational Psychology 
(1954), 45:467. . . 
) 6 . 
book method of pr~ctice. 
The limitations of increasing perception by training 
11 
are unknown. y 
Dallenbach 1 s work with pupils in the second grade 
showed boys superior to girls; and 
college students men were super i or 
in another study with 
21 
to women. Bert and 
21 
Moore 
also found boys superior to girls, but Griffing found no 
difference betrTeen the sexes. §./ 
Dallenbach found a positive correlation between span 
of apprehension and school standing. - 11 Bert showed that visual 
apprehension has high correlation with I. Q. 
. §/ 
Freeman in a study of adults and children found that 
the scope of attention does not differ much with age: Dallen-
Y bach found a direct but not strong correlation with age. 
l/S. Renshaw, op. cit., p. 230. 
g/ 11 The Effect of Practice Uoon Visual Apprehension in School 
Children," op. cit., p. 4oo: 
2/G. M. Whipple, op. cit., p. 286 • 
.1/Ibid., p. 294. 
5/Ibid.' p. 288 • 
.2/"The Effect of Practice Upon. Visual Apprehension In School 
Children," op. cit., p. 403. 
1/G. M. whipple, op. cit., p. 295. 
§/G. L. Freeman, nThe Relationship Between Performance Level 
and Bodily Activity Level, 11 Journal of Experimental Psychology 
( 1940), 26:602-608. -
U"The Effect of Practice Upon Visual Apprehension In School 
Children," op. cit., p. 401. 
!!/ 
y 
Athletics and Span Apprehension.-- Scott has suggested 
that the study of;apprehension has implications in athletics. 
Prior to Olsen's study no investigations had been made rel-
ative to the relationship of span of apprehension and motor 
ability. 
21 Olsen in his study of 100 athletes, 100 intermediate 
athletes and 100 nonathletes found the athletic group sig-
nificantly better than the intermediate group and the inter-
mediate group was significantly better than the nonathletic 
group. 
!!/ 
Erickson reported that the athletic group excelled 
in all of the tests except span of apprehension and peripheral 
vision in a study of psychological capacities and success in 
coaching football. 5I . 
Coder in an investigation of high school boy athletes 
and nonathletes found the athletes to be significantly 
better than the nonathletes. 
i/M. G. Scott a.nd E. French, op. cit., p. 279. 
g/E. Olsen, op. cit., pp. 87-93 • 
.2./Ibid. 
y'c. Erickson, O:J2. cit., pp 88-94. 
5/A. c. Coder, O:J2. cit., p. 90. 
5. Motor Ability Tests 
11 
Introduction8-- Fryer and Henry stated: 
11 The science of psychology is based on the analysis 
of performance. Youth behave as they do in the gymnasium 
and on the athletic field because they can sense the sit~ 
uations around them, react promptly to these situations, 
desire some of them in pref erence to others, think about 
them, remember their previous experiences with them and 
use them as guides toward the goals they want to achieve. 
Each of these aspects of performance is the focal point 
for experimental studies. The results comprise the sci-
ence of psychology and at the same time form the preface 
to physical education. 11 y 
Clark expressed: 
"Research in motor ability test construction can be 
classified into two types of studies: first, those deal-
ing with the fundamental elements underlying the perfor-
mance itself, such as accura cy, speed, endurance, agility, 
balance, body structure and s trength; and second, t hose 
dealing with fundamental skills in physical education 
such as running , jumping, vaulting, throwing, kicking, 
climbing and catching. Both types have been widely used. 11 
11 
Rodgers explained: 
"The fundamentals of motor performance are those 
motor . skills and physical abilities wh ich are common to 
the activities of the program of physical education and 
which are basic to skill and efficient use of the body 
in everyday activities. They are based on the motor 
skills of running, jumping, throwing, catching, kicking, 
striking, climbing, phy s ica l ability of strength, en-
durance, flexibility, agility, coordination and ba lance." 
1/D. H. Fryer and E. R. Henry, op. cit., p. 659. 
g/H. H. Clark, Application of Measures to Health and Physical 
Education, Prentice-Hall, Inc., New York, 1950, p. 255. 
2./E. Rodgers, "Evaluation of the Fundamentals of Motor 
Performance," Journal of the American As s ociation of Health 
Physical Education and Recreation (April, 1947), 18:226. 
!I 
Larson anii Yokum believe that motor ability is, 11 the 
present level of skill performance. The three iiivisions in-
cluiie: basic motor elements, fundamental motor skills and 
sport skills." 
gf 
McCloy and Young define motor ability as "general 21 . 
physical efficiency." Knapp anii Hagman iniiicate that: 
"Motor ability consists of specialized abilities 
anii oooriiination between various specialized movements. 
Although the phenomenon of many excellent all-around 
athletes would seem to iniiicate the presence of some 
unitary general motor ability, none has been isolated 
by well known research." 
!Y' 
Bucher declares: 
"The name motor is iierived from its relationship 
to a nerve or nerve fiber which connects the central 
nervous system or a ganglion, with a muscle. The im-
pulse it iielivers is known as the motor impulse." 
"The word skill is useii as a noun applicable to any 
. 5I 
type of competency." 
"Motor ability pertains to the acquired level of learned §/ 
motor skills," Bucher ados. 
1/L. A. Larson anii R. D. Yokum, op. cit., p. 24. 
y'c:. H. r.rcCloy and N. D. Young, op. cit., p. 215. 
2/C. Knapp and E. P. Hagman, Teaching Methoiis for Physical 
Education, McGraw-Hill Book Company, Inc., New York, 1953, p. 42. 
~C. Bucher, . Foundations of Ph{sical Education, C. v. Mosby 
Company, St. Louis, 1952, p. 1 6. 
5/ Ibi ii • , p • 364 • 
§/Ibid., p. 361. 
Research on factors affecting motor ability.-- In one of 
his studies concerning the relationship of chronological age 
. !I 
to motor performance, McCloy showed that the increase in 
strength of girls comes rapidly from the age of 12 to 14. 
At 15 years of age there is an abrupt decrease in the acqui-
sition of strength. y 
Anderson pointed out that: 
nstrength •••• is not the sole factor in the athletic 
ability of girls. Even with the best combination of 
weight and strength tests, neither the total strength 
nor the Physical Fitness Index is a very valid predic-
tor of the athletic ability of the girls tested. It 
would seem that there should be le s s confidence placed 
in the efficiency of strength tests for thi e ~ )urpose 
of predicting athletic ability." 
i/ 
In another study Anderson concluded that: 
"Strength tests for girls seem to give lower 
correlations with similar criteria than is true with 
boys. Results •••• would seem to indicate tha t other 
tests are definitely superior to strength tests as aids 
tO the teacher Of girls phySiCal ed.UCation. II !Y ' 
Watson conducted a study to discover the relationship 
of certain measures to throwing ability. Consideration was 
yo. H. I'icCloy, "The Influence of Chronological Age on 1-lotor 
Performance, 11 Research Quarterly (May, 1935), 6:61-64. 
g/T. W. Anderson, "Weighted Strength Tests for the Prediction 
of Athletic Ability in High School Girls," Research Quarterly 
(March, 1936), 7:142 • . 
2/Ibid. 
2/T. W. Anderson, "Studies in Strength Testing for High 
School Girls," Research Quarterly (O.ctober, 1937), 8:73. 
!l/K. Watson, "A Study of the Relation of Certain Measure of 
College Women to Throwing Ability," Research Quarterly 
(October, 1937), 8:131-141. . 
4.1. 
given to the age of subjects, height, weight, sitting height, 
chest oepth, chest wioth, iliac wioth, shouloer wioth, length 
of upper arms, length of forearms, length of hanos, ana cir-
cumference of upper arms ana forearms. As a result, it was 
learneo that there is a low relationship between booy measure-
ments ana abill/' to throw a ball accurately or for oistance. 
Carpenter consioereo selectee factors influencing the 
athletic performance of athletes ana fauna that power ana 
muscula.r s trength are most important factors, but power is 
by far more impot·tant. It was also founo that a masculine 
type build has a relatively lesser influence upon athletic 
performance~ y 
In 1942 Keller learned that there is a positive rela-
tionship between the ability to move quickly and success in 
athletics, but requirements are not the same for all sports. 
Athletes who are quicker are better in team sports or sports 
which use a ball, whereas, athletes can be slower if they 
participate in sports such as gymnastics, swimming and 
wrestling. 
!/A. Carpenter, "Strength, Power ana Femininity as Factors 
Influencing the Athletic Performances of College Women," 
Research Quarterly _(May, 1938 ), 9:120-127. 
g/L. F. Keller, "The Relation of Quickness of Body Movement 
to Success in Athletics," Research Quarterly (1942), 13:146-
155. 
11 
Jones found later that: (1) post-menarchial girls 
are stronger than pre-menarchial girls of the same age, (2) 
strength appears to be more closely related to physiological 
age (the age deviation from the menarche) than to chronolo-
gical a ge; and (3) that the pre-pubertal growth spurt in 
strength begins about one year before menarche and reaches 
a peak close to the time of menarche. y 
Jones concluded that weight accounts for 25 per cent 
of variance in strength tests whereas 75 per cent of variance 
is controlled when the components of .body build are included 
with height and weight in proporti ons ba sed on a multiple 
regression equation. 
21 
Later Millan in testing 200 college women found that 
21 per cent are endowed with capacity to succeed in activities. 
demanding a high degree of motor educability while 27 per 
cent are significantly limited in fundamental capacities. 
Strength of girls does not seem to be as important a 
factor in determining motor ability as it is with boys. 
!/H-. E. Jones, 11 The Sexual Maturing of Girls as Related to 
Growth and Strength," Research Quarterly (March, 1947), 
18:135- 143. 
gfibid. 
2/A. Millan, The Relation B~tween Female Somatotype and Motor 
Capacity, Unpublished Doctoral Dissertation, Boston University 
Boston, Massachusett s , 1953, P· -59. 
JJ 
Rarick states: . 
11 In the fielo of physical education little 
information is available concerning the influence which 
maturation has upon the development of strength ano 
motor skills ouring childhooo. The girl who reaches 
se~ual maturity early shows a spurt in growth of muscle 
mass at the leg about nine and one-half years of age, 
while late maturing girls spurt at twelve." 
In a sttiOy made in 1955 it was founo that the aooition 
of Bl2 in the diet has no effect on strength ano enourance ano y 
is not a means to better performance. 
21 Cureton a year later pointed out that physical fitness 
leads to better athletic performance ano that persistent 
training will usually develop physical fitness. 
!Y 
In a factor analysis study, Highmore found that age, 
height ano weight play a negligible part in athletic ability; 
that intelligent quotient and musical rhythm oo not correlate 
with athletic ability. 
UL. Rarick, 11Maturi ty II1tlicators and the Development of 
Strength ano Skill, 11 Education (1954), 75:69-70. 
giH. J. Montaye ano P. Hunsicker, "Bl2 in Athletics," Athletic 
Journal (1955), 35:53-54. -
.2LT. K. Cureton, nRelationship of Physical Fitness to Athletic 
Performance ano Sports, 11 Journal of American Meoical Associa-
tion-, ( 1956), 163:1139-1149 • 
.i/G. Highmore, 11A Factorial Analysis of Athletic Ability, 11 
Research Quarterly (I~rch, 1956), 27:1-11. 
11 
Pangle in the same year found that there is no signi-
ficant difference in scholastic attainment of participants and 
non-participants in interschola stic activities. 
In 1957 no significant differences were founrl between 
accelerated, average, and retard ed growth groups in any area 
of motor coordination according to an investigation made by 
?J 
Solley. 
"jJ 
During the same year, Cearley found in a study of 882 
boys and 900 girls that the relationship between performance 
ability in the standing broad jump, softball throw for distance 
and a six second dash and age, height, and weight is nonlinear. 
The relationship between ability in athletics and age, height 
and weight is also nonlinear. 
In a study done at the University of California, Los 
il 
Angeles, Davies while using the Scott and French motor abil-
ity test learned that there is no relationship between pos-
tural deviations and motor ability. 
1/R. Pan~le, "Scholastic Attainment of the High School 
Athlete,' Peabody Journal of Educ a tion (1956), 33:360- 364. 
g/W. H. Solley, "Ratio of Physical Development as a Factor 
in Motor Coordina tion of Boys Ages 10-14, 11 Research Quarterly 
(October, 1957), 28:295-304. 
2/J. E. Cearley, "Linearity of Contributions of Ages, Heights 
ana Weights to Prediction of Track and Field Performances," 
Research Qua rterly (October, 1957), 28:218-222. 
i/E. A. Davies, "Relationship Between Selected Postural 
Devere;encie s and 1-.fotor Ability, 11 Research Quarterly ( 1957), 
28:1-4. . 
45 !/ 
Riendeau and associates in 1958 learned that correla-
tions between motor skills and body weight are insignificant 
except in the 220 yard dash; there is a significant negative 
correl ation between performance of skills ana percentage of 
body fat. 
Much research has been done relating to factors affecting 
or influencing motor ability. Consideration of all of these 
factors would be an impossible task in formulating a practical 
2_/ ·. . ._:· · . . 
test. Wayman in 1930 stated rather aptly that: "For some 
purposes, a small battery of tests which could be given 
quickly and which could be relied on to predict would be 
most helpful and useful in classifying students." y .. 
A committee in 1943 reported: 
"It i s different if not impossible to measure ade-
quately all aspects of phy s ical performance. It is 
necessary, therefore, to choose a limited number of 
events closely related to certain major aspects of such 
performance." 
!Y' 
Scott and French suggesteii: 
11Lower coefficients (of reliability) can be expected 
1/R. P. Riendeau et all, "Rela tionships of Body Fat to Motor 
Fitnes s Test Scores," Research Quarterly (May, 1958), 29:200-3. 
g/A. Wayman, "What to Measure in Physical Education, 11 Research 
Quarterly (¥~y, 1930), p. 104, 1, 2:97-110. 
2/Report of the Research Committee, National Section of Women 
Athletics, American Association of Health, Physical Eouc&tion 
and Recreation, 11Physical Performance Levels for High School 
Girls," Journal of the-American Association of Health P sical 
~ucatibn and Recreation October, 19 3 , 1 : 2 • 
!l/M. G. Scott and E. French, op. clt., p. 40~ 
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i n tests of phys ica l abili ty tha n in tests of mental 
capacities, perhaps due to more fluc a tion in the 
former. Tests g iven t o g irls usu~lly yield lower 
reliabilities than when given to boys, pe rhaps due 
to t he grea t e r difference of mot i vating girl s t o 
put forth t heir best ef f orts. The performance of 
inexperienced pl ayers i s usually l ess reliable than 
t ha t of hi5hly skilled ones ." 
Research on tests for motor a bility . -- Tests used for 
measuring the motor ability of boys and 
11 
men include; the test y 
devised by Gloss, Newfield ' s Obstacle Course and Ech 11s In-
21 
door Obsta cle Course . Other·s i nclua e the Wea r I ul tiple 
Obstac l e ; \fa t erbury Obstac l e ; the Sigma Delta Ps i Test ; 
Phillip 1 s J.CR; I ndiana No tor Fitness ; a nd the L' rson I ndoor 
and Outdoor tests for college men; e.m1 the University of Ca l-
!±/ ifornia Physical Efficiency test for junior ·1igh boy s . 
Other te sts ha ve been formul a ted for use by both boys 
:i! 
and g irl s and for g irls a lone. The Brace Test cons i sting 
of tvm batteries of 10 events ( stunts ) vThich a re scoreo on 
a "pass or fa il 11 bas is has l eo to rne.ny adaptations. 
yG. IvT. Glo ss , "Boys Physical Ability Test , 11 J ournal of the 
American ssociati on of HealthS Physical Educat_on and Recre-
ation (Janua ry, 1942 ), 13: 34- 3 ,48 . . 
y 'l . NevTfield, "Obstac l e Cour se Cons truction a nd Operation , " 
J ournal of the American Associa tion of Heal th , Phys ical duca-
tion and Recreati on ( December, 1943), 14:529-530 . 
2./T. W. Ech, "Pl anning an I ndoor Ob s t a cle Course ," Journal of 
the American Association of Health, Physica l Education and 
Recreation (Dec ember , 1943 ), 14 :529-530 . 
!±fc .• H. hc Cloy and N. D. Young, op. cit., pp . 215-225 . 
2/J. F. Bova r·d, F. W. Cozens, a na E . P. Ha ·ma n , Tests and 
:r.1easurements in Physical Educa tion, · . B. Saunders Company, 
Nev., York, 1949, p . '145. 
11 McCloy establisheo the Io.,va Revision of the Brace 
Beale of Motor Ability tests. This te st used a series of 24 
stunts and provides for differences aue to age ana sex. 
'li 
The Oregon Physical EDucation Tests devised for ele-
menta.ry and seconaary schools employs e. number of i terns using 
strength ana several of the "Pass or fail" Brace type stunts. 
21 ' . 
The Johnson test further revisea the Brace test by de-
creasing the number of stunts to ten. Scoring in some in-
stances is subjective (posture} and though the test is recog-
nizea as being better than the Brace test, it still 
take s a great o~al of time to administer. 
!ll 
The Garfiela test for motor ability of college \'lomen 
employs eight tests ana mus t be given outdoors. The Minn-
:~ 
esota motor ability tests is also for college women. It 
uses five tests ana because of space neeaea, the test must 
be given outdoors. §/ 
Wayman in testing college women aevisea a motor 
1]c. H~ McC~oy, "An Analytic Study of the Stunt Type Test 
as a Measure of l\1otor EOucabili ty, 11 Research Quarterly (1937), 
8:46-55. 
g/C. H. McCloy and N. D. Young, on. cit., p. 225 . 
.2/G. B. Johnson, 11Physical Skill Tests for Sectioning Glasses 
Into Homogenous Units, 11 ~search '{,uarterly ( Iv'"J.arch, 19 32) 1 
3:128-136. 
f±/J... F. Bove.rd, F. lv. Cozens and E. P. Hagman, op. cit., p. 151. 
~Ibia., p. 153. 
;g'T. A. Wayman, 11 Te sting and Scoring the Physical Efficiency 
of College Women, 11 Research Quarterly (December, 1930), 1:74-86. 
ability test vlhich includes: running high jump, basketball 
throw for distance, 25 yard dash, climbing ropes for height, 
vaulting the buck for height, tumbling, and gymnastics. 
11 
Another test for college women is the Oregon test (not 
to be confused with the Oregon Physical Education Tests for 
the elementary level). This test consists of 11 separate 
items, ana because of their na ture, the entire test takes 
four class periods to comp.ete. It s use is impractical. y 
The Humiston Test consists of seven items, namely, roll 
over on a mat; run and climb over a box; run; turn in a circle 
and continue between barriers ; climb a ladder; throw a ball; 
catch the ball and run 20 yards. 
21 . 
In 1938 Metheny while studying the Johnson test found 
that for girls three tests (front rolls, backwaro roll and 
jumping one-half turns, right and left alternately) correla-
ted high with the Johnson teet as a whole. y 
. ''OJ'. 
One year later Powell and Howe formulated a motor 
ability test for high school girls. It included the hurdles, 
JjF. Alden, M. Horton, G. M. Caldwell, "A Motor Ability Te s t 
for University Women for the Cla s sification of Entering Stu-
dents Into Homogeneous Groups," Research Quarterly (March, 
1932), . 3:85-120. 
yD. Humiston, "A Measurement of Motor Ability in College 
Women," Research Quarterly (May, 1937), 8:181-185 • 
.2fE. Metheny, "Studies of the Johnson Test as a Test of 
Motor Educability," Research Quarterly (December, 1938), 
9:105-114. 
!±fE. Powell and E. C. Hovre, 11 Motor Ability Tests for High 
School Girls," Research Quarterly (1939), 10:81-88. 
broad jump, a scramble and a velocity throw. The test requires 
expensive apparatus. It apparently locates the markedly su-
perior and inferior students. Reputedly, it is three and one-
half times better than the Rogers test. 
y' 
AnDerson and McCloy more recently devised a battery 
which uses eight tests in addition to the Johnson test. The 
time needed for administering makes this test impractical for 
general use • 
An adaptation of the Humiston test is called the Olympic 
:Y 
Motor Ability test. This test devised in 1936 requires 
running, jumping, quick change in body position, getting over 
obstacles, dodging and hand eye coordination. A large gymna-
sium which contains a perpendicular ladder is needed for the 
obstacle run. 
2.1 Scott and French · believe that the:r·e are certain "re-
quirements for a motor ability test:" 
1. It is necessary to have unusual situations, or motor 
acts relatively new to the subjects. 
2. Student s should not practice on the tests a s such. 
3. It is es sential that s tudents be given a clear idea 
ijT. W. Anderson and C. H. McCloy, 11 The Measurement of Sports 
Ability In High School Girls," Research Quarterly (1947f, 
18:2-11. 
gjs. J. Kammeyer, "Reliability and Validity of a Motor Ability 
Test for High School Girls, 11 Research Quarterly (October, 1956), 
27:310-315. 
2/M. G. Scott and E. French, op. cit., pp. 192-193. 
of the problem presented by the test. However, the 
explanation should not include specific coaching or 
instruction on techniques to be used. 
4. Principal a ctivities in the physical education pro-
gram should be analyzed for the skills that they have 
in common. For example, balance and i·Jeight control, 
eye-hand coordina tion, strength , agility, and speed 
are more or less essential to all activities. The 
tests should be . set up to include as many of these 
as possible . 
5. Tests combining more than one element in a signifi-
cant way should be used when possible. 
6. Part of the test should give opportunity to demon-
strate skill developed by those who have worked 
hard previously. 
7. The tests should not put undue emphasis on endurance, 
strength or any other one factor. 
8. The battery should have some variety in the skills 
~epresented so that the results are at least par-
tially indicative of the strengths and weaknesses 
of the students. 11 
y' 
The Scott and French Motor Ability Battery meets 
these requirements and consists of an obstacle race, a bas-
ketball throw for distance, and a sta.nding broad jump • 
.i/lYI. G .• Scott and E. French, op. cit., pp. 194-197. 
6. Menses and Testing 
Introduction.-- Studies were begun a t the turn of the 
century on the effects of the menstrual cycle on physical 
performance. This issue has been questioned by the medical 
profession and physical educators for many years and s t i ll 
is not completely r e solved. 
11 
Research on Iulense s. -- In 1914 Hollingsworth published 
result s of an inve s tiga tion which indica ted tr~t: (1) 
there i s no evidence of a periodic mental or motor i ne f f iciency 
in normal women; (2) no part of the menstrual period is 
effected; and ( 3 ) there is ·no r egul a r recurring period of 
maximum efficiency within each month. y 
Moore and Cooper discovered that r ecords of blood 
pressure, pulse rate and respiratory rate are no lar6er 
during the menstrual cycle than cha nce varia tions and there-
fore, woula not indicate a general lowering of physical 
efficiency. 
yL. S. Hollingsworth, "Functional Periodicity," Tea chers 
College Series, Contributions to Education, Number 69, Teachers 
College, Columbia University, 1914. 
g/L. r.z. Moore ana C. R. Cooper, "Monthly Varia tions in Ca r-
oiova. scule.r Activities anr1 Respiratory Rates in \'/omen," 
American Journal of Physiology (1923 ), 64:416-423. . 
11 
Truesdell and Croxford found in a study on blood pressure 
, and pulse rate that there is a higher efficiency during t he 
menstrual peri od and a lower efficiency betwe en periods, 
but the average difference is small. 
Bilhuber in 1926 found that: (1) fluctuations during 
the menstrual cycle are no greater than tho se occuring at 
other time s or with menstruation; ( 2 ) motor ability is not 
affected by the menstrual cycle; and (3) there are no periodic y 
fluctuations or peaks. 
Duntzer found a t the Cologne Gymnastic Festival in 1928 
that achievement in 60 uer cent of the case s was greater 
- ~ 
during the menstrual period. 
!Jj 
Griffith and associates found in work ing with men anrl 
women that there is no grea,ter variability in women than 
men. 
~ 
Tuttle and Frey reported that an individual is most 
!/D. Truesdell and G. Croxford, "Periodic Fluctuations in 
Blood Pre ssure, Pul se, and the Physical Efflc l ency Test," 
American Journal of Physiology (1926), 79:112-118. _ 
g;.~G:. $c9tt, and i"l . W. Tuttle, 11 The Periodic Fluctuation in 
Physical Efficiency During the . ~1enstrual Cycle, 11 Re search 
Quarterly (March, 1932), 3:140. · 
2/Ibid., p. 142. 
YF. R. Griffith et all, "Studies on Human Physiology; Pulse 
Rate and Blood Pre ssure, 11 .American Journal of Physiology 
(1929), 88:295-311. ' 
5/W. vi . Tuttle and H. Frey, 11A Study of the Physical Efficiency 
of Colle ge \'/omen as Shown by the Pulse-Ratio Test s , 11 Research 
Quarterly (December, 1930), 1, 4:17-25. _ 
efficient physically during the period of growth and flow and 
less efficient during the regeneration with a rise of effi-
ciency during the period of rest. 
y' 
Later Scott and Tuttle in a study of 100 women learned 
that: (1) menstruation does not bring about a cyclic rise 
and fall in physical efficiency; (2) pulse rate does not show 
any significant fluctuations and (3) variations which occur 
from time to time duriP~ the cycle are results of factors 
other than menstruation. 
In a study of the effect of physical activity upon the y 
red blood cell count, Sinclair concluded that evidence sub-
stantiated continuance of the activity program during mens-
stration but added other evidence needed to be learned before 
such a recommendation could be made with assurance. )) 
Lindhard stated in 1940 that even the greatest fanatics 
do not recommend hard training during the menstrual period. 
!Ji 
A year later Meakers said that exce ssive demands of 
any sort (social, athletic, etc.) upon the strength and 
energy of the adolescent girl might have serious results. 
1/G. Scott and W. T~ttle, op. cit., p. 143-144. 
y'c. B. Sinclair, i'An Abstract of a Stuay of the Effects of 
Varying Degrees of Physical Activity During the Menstrual 
Period Upon the Reo Blood. Cell Count, 11 Research Quarterly 
(May, 1937), 8:4:32-37. 
2f.J. Lind.hard, · 1··'1. D. 11Physice.l Exercise for Women, 11 Res -=- arch 
Quarterly (May, 1940), 11:295-257, 326. . 
1L_s. Meakers, M. D. 11 Iv!~nstrual Disorders in Adolescent Girls 
and Young Women," Research . Quarterly ( J..anuary, 1941), 12:12-15, 
62-63. 
--------- ---- -·--
11 In 1943 Thwing discovered tha t not a single girl 
suffered any ill effects from swimming during the menstrual 
period. 
More recently a report wa s completed that showed eight 
gynecologists and nine women physicians agreed almo s t com-
pletely on recommendations on de sirable activity for girls 
and women during the menstrual period . Wherever di sparity 
e xisted, the women physicians were cons i s tently more conserva tive 
in their views. The large majority of doctors placed no re-
strictions on physical activity, sports, competition and 
swimming during any phase of the menstrual period for girls 
Y. 
and women free from menstrual disturbances. 
Variations in t he results of investiga tions seems to 
indicate that further studies should be made. 
UG . Thwing, 11 5wirnming During 
of the American Assocation of 
and Recreation Y~rch, 19 3 , 
g/M. Phillips, K. Fox, and 0. Young , "Sports Activity for 
Girls," Journal of the American As socation of Health, 
P~sical Education and Recreation {December, 1959), 30:23-25, 
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CHAPTER III .. 
TECHNIQUES AND PROCEDURES 
Introduction.-- The purposes of this study were: first, 
to determine whether differences existed in height ana weight 
between high school girl athletes ana nonathletes; second, 
to determine whether differences exi s ted in certain psycho-
logical capacities ana certain motor ability tests between 
high school girl athletes and nonathletes; third, to deter-
mine the degree of relationship between the psychological 
capacities and motor ability tests of the high school girl 
athletes and nonathletes; and fourth, to determine the de-
gree of relationship between a dichotomy (high school girl 
athletes ana nonathletes), and height, wei ght, certain 
psychological capacities and motor ability tests. 
Selection of schools.-- Six public schools in the vic1n-
it_y · ... of Boston, Massachusetts participated in the testing 
1/ program. The schools selected to participate in the study 
had approximately the same student enrollment. These schools 
had the same standards in so far as interschola s tic compe-
titian was concerned. 
The selection of schools wa s also ba sed on the interest 
and cooperation of the administra tors of the high schools 
and the physical education teachers. After an interview, 
when it wa s learned that these people were willing to coop-
erate with the study of applied psychology in the area of 
1/ See Appancix C, p. 177. 
-55-
physical education, a letter (written by the Chairman of the 
. 1/ 
Advisory Committee for the study} was sent to each school 
superintendent in the towns where the schools were located. 
The letter inquirerl whether the admini'strators were inter-
ested in the study and whether they would permit the writer 
to make arrangements with ·the appropriate teachers to admin-
ister the psychophysical tests. 
A seconrl interview with the teacher and/or the admin-
istrator was arranged when requested in order to further 
explain the details of the research. 
After permission was given for the testi:ng program, 
a meeting with the arlministrators and physical educators 
was held for the purpose of establishing a plan in each 
school for the administration of the psychophysical ana 
motor ability tests. The major considerations of the plan 
included: 
1. Stating that those students who could qualify under 
the establisherl criteria for the athletic and non-
athletic groups could participate in the study. 
2. Approaching the students 
3. Arranging the time of the tests for each student. 
4. Locating a room suitable for the psychophysical 
tests (approxima tely 30 feet by 30 feet with an 
electrical outlet and blinds or sharles to cover the 
windows). 
1/See Appendix D, p. 179. 
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5. Arranging for the use of the gymnasium anrl equip-
ment nece ssary. for the motor ability tests. 
All testing m~terials including the various pieces of 
apparatus were transporterl by car to anrl from each school. 
The athletic group.-- For the purposes of this study 
in order to qualify as an athlete a student must have been 
selected as a member of a varsity team and must have parti-
cipated in interscholastic competition and received a var-
sity awarD.. 
The athletes who qualified for this study had partici-
pated in one or more of the following sports: field hockey, 
basketball, softball and tennis. A total of 105 hi gh school 
girls met the requirements stated above and completed the 
testing program. 
The nonathletic group.-- For the purposes of this study 
in order to qualify as a nonathlete, a student could never 
have pa rticipated on an organized team, in . or out of school, 
except in the required physical education classes and intra-
mural program; and could never ha ve participated in an organ-
ized meet or contest on a local, state, sectional or national 
level. 
The subjects were selected at random from the class 
rosters but were equated by age and gra O.e level to those 
who qualified as athletes. A total of 102 high school 
girls met the requirements stated above and completed the 
testing program. 
At no time was any student tested who complained of 
temporary indisposition. All the students who participated 
in the testing program did so voluntarily during one of 
their school vacation periods, or during a study period or 
physical education class. The writer administered all tests. 
1. Depth Perception 
Definition of depth perception.~- Depth pe~ception is 
the ability to appreciate or discriminate the third dimension, 
to judge distance, and to orient oneself in relation to 
ygj 
other objects within the visual field. 
Apparatus of depth perception.-- The apparatus selected 
for testing depth perception was the HO\vard-Dolman Depth 
Perception Apparatus. 
The apparatus consists of a metal box 25 inches long 
and 11-3/4 inches wide, open at the sides and top, and mounted 
on a wooden box 4 inches by 18 inches by 36 inches. The end 
of the box nearest the subject has a rectangular window 3 
inches high, 7i inches wide, and 5-5/8 inches from the bottom, 
through which can be viewed two black vertical rods 64 mm. 
apart l a terally, a gainst a white ba ckground 12i inches in 
height. One of these rods is mounted stationary at the 
center of the floor of the box, while the other can be 
1/H. G. Armstrong , op. cit., p. 78. 
g/A. C. Coder, op. cit., P• 8. 
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moveo forviaro :ana back in a grc:are by means of strin~J:s held 
in the subject's hands. A small millimeter scale is mounted 
on the floor of the box between the two vertical rods. This 
scale is marked off to measure the horizontal oistance between 
the two roos. The center point of the scale is O, range to 
I 200 mm. beyond 0 point (away from the subject) and - 200 
mm. in front of 0 point ( tov1ard the subject). 
!I 
Alteration of the oepth perception a pparatus.-- Seiger 
studied the effect of variations .of this apparatus and maoe 
certain recommenoations which, if followeo, would increase 
the reliability of the instrument. Seiger recommended that 
the light be pla ced two feet above the box and shadeo from 
the subject's eyes. He also reco~~enoeo tha t the interior 
and posterior walls shoulo be white. With the se recommenoa-
tions in mind, certain alterations were made to the Howaro-
Dolman appa r a tus. 
The interior and pqsterior vmlls were papered with 
he a vy white nongl a re paper. Two 75 watt bulbs were used 
for illumination. A frosted bulb (75 watts 120 volts) was 
placeo directly above the opening behino the front wall; 
the secono , a 75 watt 120 volt (Ver d-A-Ray ) bulb was placeo 
one foot behind the fi rs t bulb and directly above 0 point 
on the scale. Both lights were shadeo from the sub j ect~ 
JjH. W. Seiger, "Variation in Illumination of the. Depth 
Percep tion Apparatus," Journal of Avia tion Medicine (December, 
1944)' 15 :401-1~03. 
eyes by a heavy ble.ck cloth stretched over a 24 inch by 12 
inch vertical frame. The frame is attached to the front 
of the instrument. This was the only illumination in the 
testing room, while the depth perception test 1-ra s being 
e.dmini s tered to a subject . There v-rere no she.C.ov/S visible 
to the subject. The subject was seated in front of the 
depth perception appara tus at exactly 20 feet di stance. 
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Reasons for the selection of the instrument for depth 
perception.--
1. It is accepted as the best test ava ilable to 
measure depth perception. 
2. The te s t is not disturbing or wearisome to the 
subject. 
3. The test procedures are easily understood by the 
subject. 
LJ. . The te s t can be given in le s s th-::J.n ten minutes. 
5. The instrument is portable. 
6. No data is available on the reliability or validity 
of the test, but it is considered by expert s to 
be the best measure of depth perception and it is 
used extensively. 
Test procedure s and directions for depth perception .--
The subjec t wa s seated on a chair f a cing the depth perception 
apparatus· at a distance of exactly 20 feet. The following 
procedures and directions were followed. 
6;r. 
1. "You may wear eye gl a sse s if you so oes.ire." 
~ 
2. "You will t ake a te s t which measures the ability 
to line up t v10 posts to gethe r. 'The te s t is ca lled 
a Depth Perception Te s t." 
~ 
3. (The subject is handed two cord s which are connected 
tothe ins trument in such a manner a s to make adjust-
ments until the two rods are even with each other.)* 
4. 11 \'fnen you feel that the tvm roc s a re even or be s ide 
each other, you say, ·~~rk' and gently drop the 
strings." 
5. 11Your score will then be r e corded. 11 
6. "At the beginning of each trial, the rod will be 
pla ced a t the end of the scale. Remember, you can 
hit the end of the scale that you begin with once." 
7. "During the trials , you must sit up straight and not 
sway from side to side~" 
8. "No\v try one and see how it will be. 11 
9. "Are there any questions: There are ten trials." 
10. "Ready . Now, do your best." 
11 • . ( Each time the rod is set the te s ter s t ands in 
front of the ins trument so that the rod s are hidden 
from the subject's view.) 
*Pro cedures included in parentheees ( ) are followed 
but not given verbally. 
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Scoring techniques for depth perception.-- Appendix B 
shows a typical record sheet. 
Or·iginally, the Howard-Dolman Test used only t he mean 
?:1 y ' 
of three trials. Imus increased the reliability of the 
test by using ten trials instead of three. 
!Y 21 
Weymouth and Hirsch and Warren achieved the same 
results by increa sing the number of trials. It is for this 
rea son that ten tria ls were used in this study. 
The series of ten tria ls were given and the r e sponses 
of the subject recorded under each trial. Of the t en trials, 
five involve a I 180 exposure and five involve a - 180 ex-
posure. Table 1 indicates the starting position of the 
movable rod for each trial. 
y'see p. 173. 
g/Berens and Zuckerman, Diagnostic Examination of the E¥es, 
Lippincott & Co., Philad e l phi a , 1946, p. 439. 
l/H. A. Imus, 11 Visual Examina tion of Flyers Returned from 
Combat", Journal of Avia tion Medic ine, (Februa ry, 1948), 
19:62-93. 
!i/F ~ Vv . Vleymouth and 1•1. J. Hirsch, "The Reliability of Certain 
Tests for Set Economy Distance D1scrimination11 , American 
Journal of Psychology (July, 1945), 58:379-390. 
!j/N. A. Warren, "Comparison of Standard Te s ts of Depth Per-
ception", American Journal of Optometry (January, 1940), 
17:208- 211. 
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Table 1. Position of the ]!lovable Rod at the 
Beginning of Each of the Ten Trials 
of the Depth Perception Test 
Number of Trial 
_ill 
1 ..... ., .................. . 
2 .•......•....•....••..•• 
3 ••...• ~ ................. . 
4. " ................. · .... . 
s ................... a ••••• 
6 •• ,. ..• " ..•.••••••••••••• 
7 • ............ ............. 
8 . ...................... . 
9 ........................ . 
l 0 • ....................... " 
Rod Position 
(2) 
.J 180 
- 180 
/1180 
I 18o 
- 180 I 18o 
- 180 
- 180 I 1so 
- 180 
This procedure standardized the test for all subjects 
and allowed five trials from the front of the instrument and 
five trials from the rear of the instrument. 
The results of all trials \vere then tabulated a nd the 
mean depth perception recorded. The depth perception score 
for each individual was then rounded to the ne arest vlhole 
numbe r for statistical treatment. 
2. Peripheral Vision 
Definition of ueriphera l vision.-- In this study, peri-
pheral vision is defined as vision resulting f rom images 
falling on the outer portions of the retina. m1en the 
eyes are directed straight ahead, peripheral vision is 
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perception on the extreme ea ges of the visual field. 
Apparatus for peripheral vision.-- The apparatus used 
. . !±! 
in the peripheral vision test was the McClure Perimeter. 
The apparatus is comprised of a base, two swinging arms 
emboaying lamps that conta in the test objects; a stationary 
arm. in the center mounting the base; the fixation target and 
its lamp; protractors for measuring the angle of each swingine 
arm; enclosures, headrest, and the necessary wiring. 
The control box is an inaependent unit, comprised of a 
double throw switch that turns the side test object lamps 
on in various combinations with the center lamp ana an elec-
tronically operatea flash timing switch. The device operates 
only on the horizontal ana temporal plane. The three lamps 
are lighted with 7 watt 110 volt candleabra bulbs. 
In the side or test object lamps, the light is filtered 
ana diffused through a dark filter and opal glass. On each 
side of the opal glass is a blac1c opaque paper diaphragm 
with centrally locateo 3/16 inch oiameter hole. These 
apertures on the opal glass s arve as the test object when 
the light is turned on behind them. The opal glass is 17! 
inches from the eye. · The test object size, given a s a visual 
yc. v. Good, op . cit., p. 446. 
yc. Erickson, O:J2. cit., p. 31. 
2/A. c. Coder, OD . cit., p. 14. 
~J. A. McClure, op. cit., p. 345-363. 
95.. 
angle, is 3~ m~nutes. This light source of low intensity is 
directed to.ward the eyes through one inch diameter tubes 
that are lined with lampblack to reduce reflection. 
The center lamp has a one-half inch diameter aperture. 
A disc is located transversely in the tube in front of the 
center lamp which mounts eight targets. The fixation targets 
are opaque one-quarter inch numerals on tracing paper held 
between ground glass covers. The disc is notched on its 
periphery so that the targets index accura.tely when the disc 
is rotated by hand. A small gleam from the light under the 
center target illuminates the front of the target aperture 
so that the subject can determine where to direct his 
attention between flashes of the light stimulus. 
The headrest is part of the inclosure. The inclosure is 
shaped so that when the subject's face is pressed firmly into 
the headrest, the outside light ~ is excluded and the subject's 
eyes are positioned centrally in rele,tion to each side lamp. 
The swingine arms a re moved by levers on the protractors. 
The levers and protractors are located at the tester's 
position in front of the apparatus. The circuit is so wired 
that the center lamp always lights. 
The test object lamps can be turned on with the center 
lamp in combinations of center-right, center-left and center-
both. The electronic flash timer includes a transformer, re-
sistors, capacitors, and electronic tube and relay. One tenth 
of a second was the arrangement for the flash. 
Reasons for the selection of the instrument for peripheral 
vision.-r-
1. The subject should focus her eyes on the center 
fixation target to read the number flashed. 
2. The tester ca.n determine whether the subject sees 
the test object or is guessing. 
3. Both eyes are tested simultaneously, in such a manner 
that the right eye cannot see the left field, nor 
can ·the left eye see the right field. 
4. The test is not disturbing or wearisome to the subject. 
5. The power and continuance of light stimulus can be 
carefully controlled. 
6.. The test procedures are simple and readily understood 
by the subject. 
7. The field of vision is covered and outside lighting 
is controlled. 
8. The test can be given in less than ten minutes. 
9. The apparatus is portable. 
The reliability of the McClure per~ter between the first 
test and retrial wa s obtained for the left eye, right eye and 
the included anae. The correlation obtained for the right 
eye was .75; for the left eye, .803 and for the included 
y' 
angle, .83. 
JlJ. A. McClure, op. cit., p. 351. 
Peripheral vision when mea.sured by this instrument has been 
found to be relatively independent of visual skills of acuity, 
vertical and lateral phoria, depth perception and color dis-
1/ 
crimination. 
Test procedures and directions for peripheral vision.--
~e subject is seated on a chair tha t i s adjusted to 
the correct height with the sub ject's eyes level with the 
headrest of the apparatus. The f ollowing procedures and 
directions were followed. 
1. (If the subject v1ears gl asses , she i s asl{ed to re-
move them f or t h i s test.)* 
2. "You will take a test \<Ihich wi ll measure how far 
to each side you can distinguish a dim flashing 
light while looking straight ahead. 11 
3. (In order for the student to understa nd peripheral 
vision, she is asked to:) 
a. "Raise your a r ms and bend them at the elbows 11{.a.t 
a 45 degree angle to the eyes). 
b. 11Point your fingers toward the ceiling ." 
. 
c. "Now, wiggle your fingers and by looking s tra i ght 
ahead you can see them move. 11 
d. "Dre.vl the a rm s slowly back until you no longer can 
see your fingers." 
Yibia., p. 352. 
*Procedure s included in parentheses ( ) are followed but not 
g iven verbally to the subject. 
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e. "This instrument will measure how far you can 
see to the sloe while y ou are still looking straight 
ahead ·. 11 
4. ( wnen it ~ecomes apparent tha t the subject under -
stands peripheral vision, the tester continues.) 
5. 11 Press your forehead against and into the headrest 
with your nose above the lo\'fer rim of the headrest 
so that no light can get in a round your face. 11 
6. "Pla ce your hands on the table with the palms down. 11 
7. 11 Th1s is a tri al test \'il th all lamps on. Novl read 
the number in the center of the target." 
8. "Did you see the small dim fl a sh on each side~" 
9. Cvlhen the tester i s sure that the subject under -
stands the operation of the apparatus, the tester 
instructs the subject on how to answer the lights.) 
. 13 • • 11 If you see a light in the center, answer .tcenter' ~· 
b. "If you see a light on the left, answer 1 left 1 • It 
' 
c. "If you see a lisht on the right, answer I right t • II 
d. "If you see a li ght on the center and on the left, 
ans"\';rer 1 center-left 1 • II 
e. 11 If you see a light in the center e.nd on the right~ 
ansvl8r, 'center-right'. It 
f. "If you see a light in the center, le f t and right, 
answer, 'all of them 1 • II 
10. (A trial is given.) 
11. "Do you understand the test and . how to react?" 
12. "Are there any questions? There are ten trials." 
13. "All right, we are ready to proceed with the test." 
14. "Place your face snugly into the headrest. 11 
-. 
15. "Ready, now do your best." 
In testing the subjects used in this study with extremely 
narrow fields, some variations of procedure were used. The 
purpose of the lighted aperature was explained briefly and 
demonstrated with a flash of light in the apparatus. The 
lamps were turned into the flash circuit. With each lamp 
set on 45 degrees, the combinations were again explained 
while flashing center-right, center-left, center-bo th and 
center. The student was asked if she followed the combina-
tions correctly. Then the student would call back a few 
trial s and, if nece ssary , the tester would again demonstrate 
and explain until this part of the te s t was thoroughly un-
oerstood. The student was told again to re spond by telling 
what numbers she read in the center target and which of the 
side lamps, if any, were flashed. 
The selector switch was set to control both side lamps. 
The tester said, "ready" just before she fl ashed the lights. 
If the response was correct, the lamps were moved to 65 
degrees and flashed again. This large initial increase in 
the angle worked \-Jell with the average subject in speeding 
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up testing procedures. During the practice trials, both 
side lamps were flashed except when there was indecision 
on the part of the subject. In such cases, the increments 
were smaller and variations in the lamp combinations '\vere 
given. If the response was correct on the 65 degree setting, 
the side lamps were moved to 75 degrees, and then to 85 
degrees. 
From then on, the increments were on five degree inter-
vals. Both arms v1ere always set at the same angle from 
straight ahead. When a setting was reached where the sub-
ject started to give incorrect answers for either eye, or 
reported that she failed to see the test objects, three or 
four extra trials were given to be sure that the subject's 
threshold on one or both eyes had been passed. The arms 
were brought forvTard 5 degrees to a smaller angle and four 
or five trials vlere begun. W'nen the subject was calling 
all centers, and no rights or lefts, the tester was then 
sure that the furthest angle had been reached for either 
eye. 
Reading the angle at this po int on the scale gave the 
periphery of that eye. Adding the angles of both eyes gave 
the periphery of the subject. 
Scoring techniques for peripheral vision.-- Appendix R 
shows a typical record sheet. The series of ten trials 
were given and the response of the subjects \'Tere recorded 
1/See p. 173. 
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under each stimulus trial. I can be seen in Table 2 that 
stimuli numbers . 1, 2, 3, 4, 6, 7, 9 and 10 can be used to 
score the right eye (stimuli numbers 5 and 8 having only 
left side exposures); also stimuli numbers 1, 2, 3, 5, 6, 7, 
8, and 10 can be used in scoring the left eye (stimuli 
numbers 4 and 9 having only right eye exposures). 
Table 2 Stimuli f or the Ten Trials in the 
Peripheral Vision Test 
Number of Trial 
1 ......•....••• 
2 •••••••••••••• 
3 •••••.••.••••• 
4 •••.•••.•••••• 
5 •..••••.•••••• 
6 •••••••••••••• 
7 ••••••••••••• ~ 
8 •••••••••••••• 
9 •••••••••••••• 
10 •••••••••.•••• 
Stimuli 
(2) 
Center-both 
Center-both 
Center-both 
Center-right 
Center-left 
Center-both 
Center-both 
Center-left 
Center- right 
Center-both 
Responses to the fixation target number were not record-
ed. Consistent errors in calling numbers were observeo ana 
the subject was encouraged to watch the t e.r·get more carefully,~ 
When the subject could give correctly seven out of eight 
responses for each eye, the angle was increased 5 degrees 
and another series of ten trials were g iven. When the sub-
ject could not get seven out of eight responses correctly 
for each eye, the angle was diminished until a point was 
---- - --- ·- ------
reached where seven out of eight responses were given 
correctly for each eye. The angle was then increased 5 
degrees, and another series of ten trials were given until 
a point was reached when the subject was consistently 
calling 11 center 11 • The tester. then vras convinced the subject 
was guessing. All the responses were recoroed in test trials 
and a decision was reacheo as to the degree of periphery 
of the subject. 
3 • . Reaction Time 
Definition of reaction time.-- Reaction time is "the 
time that elapses between the beginnifl of the stimulus and 
the beginning of the motor response." 
Apparatus for reaction time.-- The apparatus selected 
for measuring reaction time was the Stoelting Visual Reaction 
Timer. It includes a control box, a reaction keyboard and a 
stimulus source, a starting board, ana a wooden shield. The 
control box, measuring 8 by 10 inches, has mounted on the 
front a chronoscope (3i inches in diameter) calibrated to 
read to 0.01 seconds. The central box is composed of a con-
trol switch to turn the ins trument on or off; a selective key 
switch with three positions which controls the three lights 
in the visual stimuli source of yellow, red and green, as 
well as the three keys on the reaction keyboard numbers 1, 2 
and 3. A ma ster key lever switch starts the timer and a push 
1/M. Scott, Research Methods APplied to Health, Physical Education 
ana Recreation, American Association for Health, Physical EDucation 
and Recreation, Washington, D. C., 1949, p. 
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lever switch wa s used to turn the hands on the timing clock 
back to zero. Two outlets are connected to the box , one 
leading to the reaction timer and one leading to the keyboard. 
The reaction time keyboard is comprised of three parts; 
(1) the light stimulus, ( 2) tb:~ telegraph keyboard, and ( 3) 
the starting board. These are all mounted on a baseboard 
16i by 25 inches. The light stimulus includes a cylindrical 
tube 2! inches in diameter by 4 inches in leng th, holding 
three G. E. 316.2V.3A colored bulbs (yellow, red, and green) 
with a f rosted front piece of glass inset It inches. The 
reaction timer is connected to the visual stimulus source 
by a plug in the light stimulus. The plug and tube are 
secured to a small base 6 by 11 inches. 
The telegraph keyboard consists of three telegraph keys 
numbers 1, 2 and 3. Key number 1 controls the yellow stimulus; 
key number 2 controls the r ed stimulus; and key nwnber 3 
controls the green stimulus. A plug i s attached to the 
board connected by the telegraph keys and goes to the reaction 
timer controlling the timing clock. The keys and plug are 
mounted on a board 6 by 13 inche s . The s tarting board is 
composed of two pieces of wood, one placed on top of the 
other. The lower board mea sures 4 by 13 inches. On the 
uppe r boa rd a sta rting line i s marked seven-eights of an 
inch from the edge of the board. At the center of the 
sta rting line is a 4 inch starting area where the middle 
~-------~- ----- --
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finger is placed before each visual stimulus is given. The 
distance from the starting point to the yellow stimulus key 
is 3-1/8 inches; to the red stimulus key 1-1/8 inches; and 
to the green stimulus key 3-1/8 inches.. These two starting 
boards are attached to the baseboa rd. 
The wooden shield is 18 inches in height and made of 5-
ply plyboard.. It is placed between the control box a nd the 
subject in or·der to cut off the subject 1 s vievl of the control 
box and the tes'!;.er~ . s ~hands. Illumina tion in the room is by 
two bulbs, one of which is a 60 watt 120 volt frosted bulb 
located behind and over the hea d of the seated subject, the 
purpo se being to elimina te the po s sibility of the subject 
seeing any colored reflections in the cylindrical tub~ which 
may aid or abet him; the other is a 60 watt 120 volt frosted 
bulb, placed approxima tely 6 feet behind the subject a nd 
approximately 9 feet above him. 
Reasons for the selection of the instrument for reaction 
time.--
1. The time that elapses a fter the presentations of the 
stimuli and reaction of the subject can be accurately 
measured. 
2. The use of choice react i on time with the two stimuli 
and the di scrimin~tory rea ction time with three 
stimuli elimina tes the possibility of anticipating. 
3. The procedure a nd the purpose are re adily understood 
by the subject. 
75 
4. The intensity of the light stimulus can be controlled. 
5. The test is not fatiguing or uncomfortable to take. 
6. The test can be given in less than ten minutes. 
7. The apparatus is portable. 
8. The instrument is accepted as one of the best in 
the field though no data are available on validity 
and reliability. 
Test procedures and directions for reaction time.-- Three 
separate tests were used in measuring a person's reaction 
time, as follows: 
1. The simple reaction time test using one stimulus 
and requiring one response. 
2. The choice reaction time test using two stimuli and 
requiring a choice of two different responses. 
3. The discriminator~ reaction time test using three 
stimuli and requiring a choice of three different 
responses. 
The subject took all three tests at one s itting in the 
order given above. The test was set up in this manner so 
that the subject would become increasingly familiar with 
the apparatus as the tests increa sed in complexity. The 
subject was seated in a chair f a cing the rea ction time key-
board. She wa s asked whether she was right handed or left 
handed. The keyboard was moved and aajustea to the side 
more favorable to the subject. She wa s instructed to 
place her thiro finger in the little square on the starting 
board and to rest the heel of' her hand on the baseboard 
and the forearm on the table. The free hano was permitted to 
rest wherever it was most comfortable. 
Definition of simple reaction time.-- 11 The time interval 
between the onset of a stimulus and the initiation of response 
under the conditions that the subject has been instructed to 
17 
respond as rapidly as possible." 
Test procedures and directions for simple reaction time.--
The following procedures and directions were given to the 
subject before the beginning of the simple reaction time 
test. 
1. 11 This first test is a simple reaction time test. The 
starting position is gained by placing the heel of 
your hand on the starting board and resting your 
forearm on the table with the third finger in the 
rectangle marked 'start 1 • 11 
2. 11You will begin each trial from this position." 
-3. "In this first test, you will respond to a single 
red light flashed in the cylinaer by straightening 
out your fingers and depressing the center key 
which is directly in front of your hand. Depressing 
this key will put out the light and stop the chronos-
cope." 
il"Recent Studies of Simple Reaction Time, 11 op. cit., p. 130. 
;7:7 
4. "Your time \vill then be recorded. 11 
5. 11You will return your hand to the starting position 
for the next trial. 11 
6. "Bef ore each tria l, the verbal signal 'ready' will 
be given . .. On this signal you will get set for movement. 11 
7. 11 The stimulus will be given at varying time intervals 
from the 'ready' signal. This is to overcome 'Jump-
ing the gun'u. 
8. 11You may have three or· four practice trial s so that 
you may become familiar with the test procedure." 
9. 11 Are there any questions? There are eleven trials. 11 
10. 11Are you ready? Now, do your best." 
As soon as the tester felt the subject understood the 
test procedure, the reaction time for the eleven trials was 
recorded on the subject's score sheet. A sample score 
sheet is sho\.Yn in Appendix B. 
The length of the foreperiod varied from two to four y 
seconds. Woodworth points out that readiness of a subject 
depends upon the length of the foreperiod. Foreperiods rang-
ing from two to four seconds have been found as the optimal 
length. 
In this test, the ha.nd of the subject moves forward 1~-
inches to the response key. To respond the subject simply 
straightens her fingers and depresses the key. This simple 
I/R. S. Woodworth, op. cit., p. 314. 
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movement does not seem to give any subject an unfair advantage 
-
over another because of strength, size or. physical condition. 
This apparatus has no way of preventing a subject from 
ttjumping the gun". The tester watched the subject's hand 
and arm to see that they did no move until the master switch, 
which initiated the stimulus and started the time clock, · 
had been pressed. In the event of false starts or mechanical 
failures, trials were repeated. 
The foreperiod for each trial in the simple reaction 
time test is shown in Table 3. 
Table 3. Length of Foreperiod in Seconds for the Eleven 
Trials in the Simple Reaction Time Test 
Number of Trial 
(1) 
1 •••••••••.•••• 
2 •••••••••••••• 
3 •••••.•••••••• 
4 •••••••••••••• . 
5 •••••••••••••• 
6 •••••••••••••• 
7 •••••••••••••• 
8 •••••.••.••••• 
9 •••••••••••••• 
10 ••••••••••••• .• 
ll ...........••• 
~ Length of Foreperiod 
in Seconds 
T21 
2 
4 
2 
3 
2 
3 
4 
3 
2 
3 
4 
Definition of choice reaction time.-- In this study 
choice reaction time is defined as "the choice between two 
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alternativeresponses to t1w presc r ibed stimuli." 
y'y' 
Test procedures and directions for choice reaction time.--
Following the fir s t test the second s e t of procedure s a nd 
directions were g iven verba lly for the "choice reaction time 
te s t 11 : 
· 1. 11You will take the second r eaction time te s t called 
the 'choice r eaction t i me test 1 • 11 
2. 11 The starting position is the same a s you u sed vlh ile 
taking the simple reaction time test." 
3. 11 In this test, you vlill disrega rd the center key 
and forget about t he red light." 
4. 11You will use key number 1 and key number 3. 11 
5. 11 ~ihen the yellow light shows, you depre s s key 
number 1. 11 
6:. 11When the green light shows, · you depress key number 
3 • II 
-
7. 11You may have four practice trials. 11 
. 
8. 11Are there any questions? There a re eleven trials. 11 
9 . 11Remember now, yellow to t he left and gr een to the 
-
right. 11 
10. 11Are you ready? Now, do your best." 
Key numbers 1 and 3 were 3-1/8 inches from the starting 
point. The subject had to move her hand slightly further 
than in the first test. This still did not g ive an unfair 
1fE . Olsen, op. ·cit. , p. 7. 
y'A. C .• Coder, op. cit., p. 19. 
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advantage to . any person, and the a ction was not difficult. 
In the Choice Reaction Time Test the chance of prema -
ture sta rts vias lessened because the subject lea rned that 
anticipating the light and starting too soon often were to 
her di sadvantage. 
The following table gives the order of the presentation 
of the stimulus color and foreperiod for administering the 
Choice Rea ction Time te s t. 
Table 4. Order of Presentation of the Stimulus Color and 
Length of Foreperiod in Second s for the · ·1even 
Trials in the Choice Rea ction Time Test. 
Number of Trial Stimulus Color Length of Foreperio 
in Seconds 
(1) (2) (31 
1 tt •••••••••••••••••• Yellow 3 
2 ••••••.•••••••••••• YelloY.r 4 
3 •••.. lit e e • II e a e •• e •• e Green 3 
4 . .................. Yellow 4 
5 . •.•.•..••....•.••• Green 3 
6 ..................... Green 2 
7 . ...............•.• Y:ellow 3 
8 ••.•••.•..••••••••• Green 2 
9 .........•.......... Green 2 
10 . ................•. Yellow 2 
11 . .•.....••.•...•... Gr een 4 
Definition of discriminat~ry reaction time.-- In this 
study discrimina tory rea ction time is defined as the choice 
-
between three alternative responses to three prescribed stimuli. 
1fE. Olsen, op. cit., p. 7. 
yA. C. Coder, op. cit_!, p. 19. 
yy' 
B ·~ 
Test proceoures and oirections for oiscriminatory reac-
tion. time.-- After the Choice Reaction Time test, the follow-
ing procedures ana directions were given to the subject -for 
the Discriminatory Reaction Time test. 
1. "You will now take the las.t reaction time test. 
It is called the 'Discriminatory Reaction Time 
test'." 
2. 11 The starting position is the same as you used 
while taking the simple reaction time test." 
3. "In this test you will use three lights ana three 
keys in the following manner: 
a. Key 1 for the yelloi'l light 
b. Key 2 for the red light 
c. Key 3 for the green light 
4. 11 ~'/e will go through these colors once. Aooi tional 
practice seems unneces sary." 
5. 11Are there any questions? There are eleven trials." 
6. "Are you ready? Now, o o your best. 11 
The following table shows the order of presentation of 
the stimulus color and forep eriod which was followeo for 
each trial in the a.i scriminatocy test. 
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· Table 5. Order of Presentation of the Stimulus Color ana 
Length of Foreperioa in Seconds for Each of the 
Eleven Trials in the Discriminatory Reaction Time Test 
Number of Trial Stimulus Col or Length of Foreperiod . 
in Seconas 
( 1) . (2) l3J 
1 . ............... Red 4 
2 ••••••••••••••• Green 4 
3. 4it • •••••••••••• Yellow 4 
4 . .............. Green 2 
5 • •.•••••••••••• .Yellow 3 
6· • •••••••••••••• Jr.e llovl 3 
7 . ... . ........... Red 4 
8 ••.•••••••••••• Yellow 2 
9 ••...•••...•••• Gr·een 2 
10 . .•..•..••....• Rea 2 
11 • •.•.•••..••••• Green 3 
-
17 
Sc oring techniaue s for reaction time.-- Appenaix B shows 
a ·typical score sheet that was usea for a ll three reaction 
time tests. Eleven tria l s v1ere given in each of the three 
tests and the responses were recoraed for each trial . In the 
event of a mechanical failure in the Simple, Choice or Dis-
criminatory Reaction Time tests, trial numbe r 11 notea in 
each t able was repeated. 
Of the eleven trials given for the Choice Reaction 
Time test, f ive were yellow a nd six were green. Of the eleven 
trials given fo r the Discrimina tory Reaction Time test, four 
were yellow, thre.e were red and four v.rere gr een. 
The scoring of the Simple, Choice and Discriminatory 
reaction time tests was the same. In each of the reaction 
time tests the time was scorea to the nearest 5/1000 of a 
secona. This s core \vas rounaed to the nea r es t one-hundreath 
y see p. 173. 
of a secono for statistical treatment. 
The median of the eleven reaoings for each test was 
calleo the subject's reaction time score for that test. 
The meoian was useo to ascertain a reaction time score in 
oroer that any extreme readings, whether slow or fast, would 
not effect the subject's score to any great oegree. 
4. Span of Apprehension 
Definition of span of apprehension.--Visual span of 
apprehension is "the number or range of objects, letters or 
woros that can be recognized in a single fixation of the 
eye well enough to permit immediate report on what has been yy . 
seen. 11 
Apparatus for span of apprehension.-- The tachistoscope 
was useo in the span of apprehension test ana was suggested 
21 by Eames. 
The tachistoscope wa s equipped with lantern slides and 
includeo a · Spencer Delineascope (Mooel Me. 115 volts CYC 
Max. lamp wattage 300) with a Number 4 Be tax Wollensalr 
Shutter mounteo on a 5 inch objective of' the oelineascope 
by means of an aluminum sleeve with an inner diameter of 
'1/E. Olsen, op. cit., p. 17. 
yA. C. Coder, op. cit., p. 29. 
2/T. H. Eames, 11A Stuoy of the Speed of vforo Recognition, II 
Journal ' of Erlucational Research (1937), 31:182. 
1-7/8 inches and an outer diameter of 2! inches. The shutter 
was atta ched to the projector objective by an adjustable 
screw. The slide carriage wa s fitted for 2 by 2 inch slides. 
The shutter, adjustable for various exposure speeds, was 
set for a 0.2 second exposure for this investi gation. This 
timing was short enough to check any effective eye movements. 
y' . 
Whipple points out the good essentials of a tachi s to-
scope. They are: 
1. A uready 11 signal must be given verbally at an 
appropriate time before the exposure. 
2. The exposure of the enti re visual field must be 
simultaneous, so tha t there sh~ll be no noticeable 
time difference in the illumination8 
3. The arrangement of a :fixation point must be such that 
the exposure fie~d coincide s directly \'lith the field 
of vision. 
4. The exposure must be short enough to preclude eye 
movements. 
5. Control of the lighting was a necessity and the 
light meter read one foot cand le power of light 
at all times. 
6. Persistent afterimages must be avoided. 
7. The dura tion of the retinal excitation mus t be 
1/G. :£1!1. Whipple, op. cit., p. 264. 
limited enough to preclude the roving of attention 
over the exposure field. 
The writer has used these seven essentials as a guide 
to setting up a span test procedure. 
The span of apprehension test consisted of fifty 2 by 2 y 
inch glass slides. These slides were assembled by Olsen 
in the following manner: 
Five sets of ten 5 by 5 inch white cards 'ltTith haphB.zardly 
arranged one quarter inch gummed signal dots, with the 
number of dots ranging from 4 to 13, were made in each set . 
Ee,ch slide \vas usee in four orientations. The cards were 
.shuffled and numbered from 1 to 50. The five by five inch 
cards v.rere photographed on ne gative film. They \<Jere reduced 
in size to 2 by 2 inch size. The negatives were transposed 
to positive film and each positive picture was mounted in a 
2 by 2 inch glass slide. 
The slides were numbered in photographic cards, 1 to 
50, with a \'lhi te m.J.r!lber placed in the upper right hc;md cor·ner 
on the black bindings. At the completion of numbering the 
first 50 slides, they were turned 90 degrees to the right and 
then numbered 51 to 100. Starting with the last sllde and 
working in reverse order, slide number 50 automatically 
became slide number 51 and slide number 1 ended up as 
number 100. 
JjE. Olsen, op. cit., pp. 46-48. 
The slides were then grouped in two piles, each con-
sisting of 25 slides. Group I \·ms composed of slides 1 to 
25, and group II was composed of slides 26 to 50. The slides 
were then turned another 90 degrees. Beginning with group II 
(slide s 26 to 50) and following group I (slide s 1 to 25), 
the slides were numbered 100 to 150. The slides were again 
turned 90 degrees to the right and, beginning with the l ast 
slide numbered 150, the slides were numbered 151 to 200. This 
procedure made it possible to have 200 pre senta.tions while 
using only 50 lantern slides. 
The tachistoscope was placed on a table 12 feet from the 
screen. Upon the exposure of the dots on the screen from 
this point, the dots appeared to be 2 inches in diame t er . 
The dots exposed on the glass beaded screen, 48 by 48 inches, 
· actually covered only an area of 36 by 36 inches. Thus the ex-
posure was well within the visual fielt'J. of the subjects. 
The bottom of the screen measured 35 inches from the floor. 
The chairs (1 to 10) used by the subjects were placed 
so that when each subject was in a sitting position, her 
forehead wa.s 20 feet from the screen. 
The testing rooms measured at least 24 by 20 feet and 
were darkened by drawn blinds covered with heavy dark drapes. 
During the administration of the tests, the rooms were ill-
uminated by a_ 75 watt nonglare bulb pl aced on the wall 8 
feet high and 21 feet from the screen. Sudden changes from 
dark to light, or vice versa, kept a certain amount of 
light on the screen before and after the exposure. Persis-
tent afterimages were avoided by this same postexposure 
field. 
Reasons for the selection of the instrument for span 
1. The intensity of the light and the exposure of the 
presente.tion of oots can be carefully controlled. 
2. By the use of the presentation of black dots on a 
white background, the afterimage can be controlled. 
3. The test procedures are readily understood by the 
subject. 
4. The instrument meets the essentials of a good t ach-
istoscope. 
5. The ins trument is portable. 
6.. The test can be ad ministered in one class period. 
7. The method of projecting slide s for a limited period 
of time is the prefered method of testing span of 
apprehension. 
Test proced ures and directions for span of apprehension.--
The following · procedures and directions were given to the 
subjects. 
1. (The subjects are seated on chairs 20 feet from the 
screen.)* 
2. (A score · sheet, with blank spaces numbered from 
*Procedures included in parentheses ( ) are foll-oweo but 
not given verbally. 
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one to 200, is given to each subject.) 
3. 11 If you wear eye glasses and you fe el they will help 
you see the screen better, you may wear them." 
4. 11You will now take a te st to measure your span of 
apprehension. In this study the span of apprehen-
sion refers to the number of dots you can see and 
respond to accurately in a very short time. 11 
5. 11 The dots will be presented on the screen with an 
exposure of one fifth of a second. 11 
.. 
6. "After a verbal 'ready', ·a foreperiod of two seconds 
\'Till follow before the exposure. At the 'ready' 
signal, focus your eyes upon the fixation point." 
7 •. "After the exposure, record the number of dots that 
you saw on the screen in the suitable space on the 
score sheet. If you are unsure of the number of 
dots you saw, guess, for you answer might be 
correct. This will eliminate any blank spaces on 
your score sheet." 
8. uif you are not ready when the verbal signal is 
given, say, 'Hold it 1 • 11 
9. 11 It will take 6 to e seconds from one presentation 
to another." 
10. (All subjects are cautioned to ready themselves for 
the tes.t.) 
11. (A rest period of one minute after each 25 exposures 
is used to relax the subjects.) 
12. (A practice slide is then presented to the sub jects, 
but is not recorded.) 
13. "Remember, a I ready 1' signal will be followe-d by a 
' 2 second foreperiod, then the presentation of the 
slide with a time of 6 to 8 seconds between presen-
tations.u 
' 
14. 11Are there any que s tions'? Now, do your best." 
~ 
15. "Slide number 1. Record in the space marked number 
1." 
The span test was administered with the 200 presentations 
in the manner previously described. 
y' 
Scoring techniques for span of apprehension.-- Appendix 
B:~ shows a typical score sheet. The series of 200 presenta-
tions were given and the responses were recorded by the sub-
jects. The total score for each subject was computed in the 
following manner: 
1. On a score sheet in the first column the number of 
dots possible were listed, beginning with 4 and ending 
with 13. 
2. In the sec ond column the number of slides correct 
in each category were listed. 
3. The items in column 1 were multiplied by the items 
in column 2. 
4. Column 3 scores were added for the total score. 
The computation of a case is shown in Table 6. 
y'see p. 174. 
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Table 6. Computation of Scoring the Span Apprehension 
Test 
Dots Correct Score · 
(1) (2) (3) 
4 . ............ I; 20 80 
5 ••••.•...•••• 19 95.· 
6~ .• • • • • • • • a • • • • 18 108 
7 . ............ 16 112 
8 .••.••••••••• 12 96 
9 ••••••••••••• 9 81 
10 • ............ 7 70 
ll . ............ 5 55 
12 ••••••••••••• .. 2 24 
13 . ..........•. 1 . 7~i -Total ••• 
A scoring key was maoe which coulrl be placed over the 
answer sheets and facilitated the counting of the correct 
responses. 
11 y :Y 
scoring methods used by Olsen, Whipple, Tinker, 
21 
The same 
!i/_ 
Erickson, and Cooer, for the span of apprehension tests 
were applied in th~s study. The value given to each correct 
response was the number of dots on the slide and these 
values were added to obtain a total score. Under this 
method the statistical treatment of score s was simplified by 
1fE. Olsen, op. cit~, p. 52. 
g{G. M. Whipple, op. cit., pp. 249-262. 
2/IYI. A. Tinker, "Visual Apprehension and Perception in Reading, 11 
PSychological Bulletin (April, 1929), 22:223-240. 
!!:fc. Erickson, op. cit., p. 65. 
2/A. Coder, op. cit., p. 73. 
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dividing each score by ten. This score was then brought 
to the nearest whole number and was used as the score for 
the span of apprehension tests. 
5. Motor Ability Tests 
Definition of motor abili~.-- Motor ability may be y 
defined as 11the pre sent level of skill performance 11 • -
Battery for motor ability tests.-- The battery selected 
to measure motor ability was the Scott and French Motor y 
Ability Test. This battery has been used succe ssfully 
with college and high school girls. The complete test con-
sists of an obstacle race, basketball throw for distance, 
and standing broad jump with the option of adding or sub-
stituting a four second d.ash and wall pass for the obstacle 
race. 
Two batteries are recommended for use - one of three 
tests and the other of four test s . The longer battery 
consisting of the four second dash, basketball throw for 
distance, broad jump and wall pass :yrields a multiple correla-
tion coefficient of .91. The shorter battery consisting 
of the obstacle race, basketball throw for distance and 
the standing broad jump yields a multiple coefficient of 
21 
.87. 
!fL. A. Larson and R. D. YokQ~, op. cit., p. 24. 
g/M. G. Scott and E. French, op. cit., pp. 193-213. 
,2Libid. ' p. 199 • 
_92 
The battery selected for use in this study is the 
shorter battery which can be administered to thirty students 
within one class period. 
Reasons for selection of the battery.-- Certain re-
quirements are necessary for a motor ability battery and 
u 
include: 
1. It is necessary to have ~usual situations or motor 
acts relatively new to the subjects. 
2. Students should not practice on the te s t as such. 
3. It is essential that students be given a clear 
idea of the problem presented by the test. Hmvever, 
the explanation should not include specific coaching 
or instruction on techniques to be used. 
4. Principal activities in the physical education pro~ 
gr a m should be analyzed for the skill s tha t they 
have in common. For example, ba l a nce and weight 
control, eye-hand coorilination, streng.th, agility, 
and speed are more or less essential to all acti-
vi ties. The tests should be set up to include a.s 
many of these as possible. 
5. Tests combining more than one element in a signifi-
cant way should be useil when possible. 
6. Part of the test should g ive opportunity to dem-
l/M. G .• Scott e.nd E . Fr ench, op. cit . , pp. 192-193. 
:9J 
onstrate skill developed by those who have worked 
hard previously. 
7. The tests should not put undue emphasis on endur-
ance, stren8thor any other one factor. 
8. The battery shoulo have some variety in the· skills 
represented so that the results are at lea st par-
tially indicative of the strengths and weaknesses 
of the students. 
This battery complies with these requirements. In addi-
tion the following reasons are given for selecting this 
motor ability battery. 
1. The battery requires a minimum of equipment. 
2. The battery can be administered to 30 students 
within one hour. 
3. The battery is not fatiguing or uncomfortable to take. 
4. The battery has a multiple coefficient of .87. 
5. The obstacle race has a reliability of .91 ana has 
a validity of .94 between this battery and the 
longer fori:ll; when correlated with the I'-1cCloy total 
points scor e (running , throwing and jumping), the 
coefficient obtained for 155 subjects was .65; 
when correlated with a composite criterion combin-
ing the total points, additional sports items and 
a subject rating of ability, the coefficient was .58. 
6. The basketball throw for distance has a reliability 
of .89. The validity .is .79 when correlated with 
the McCloy total points score (rtinning, throwing, 
and jumping), the coefficient obtained for 155 sub-
jects; when ~ porrelated with a composite criterion 
combining the total points, additional sports 
items and a subject rating of ability, the coefficient 
was .78. 
7. The standing broad jump has a reliability of .92. 
The validity is .79 when correlated with the McCloy 
total points score (running, throwing and jumping) 
for 155 subjects; when correlated with a composite 
criterion combining the total points, additional 
sports items and a subject rating of ability, the 
coefficient was .78. 
Test procedures and directions for the motor ability 
batte!:f.--
1. 11You w·ill take a series of three tests to measure 
your motor ability." 
-
2. "Motor ability pertains to your ability to perform 
certain skills." 
3. "The tests will include an obstacle race, a standing 
broad jump and a basketball throw for oistance. 11 
4. "As soon as you have completed the three tests, 
you are free to leave the gymnasium. 11 
5. (While taking the motor ability tests the subjects 
are dressed in sneakers and gym uniform.)* 
Floor plan and equipment for the obstacle race. An 
indoor area which 1s 55 feet by 20 feet is needed. Equip-
ment necessary includes three jump stanaard s, a cross bar 
six feet long and lines on the floor. The ;(l..lipment is placed 
in the appropriate places according to the required specifi-
1/ 
cations. A diagram of the floor plan is shown in Appendix R• 
Test procedur.es and directions for the obstacle race.--
1. "Start in a back lying position on the floor with 
your hands at you side and your heels against the 
starting line~" 
2. "On the signal, 1 Ready, go ~ 1 , get up as fast as 
you can and start running toward the standard." 
3. "As you come to each square on the floor, step in 
it with both feet. 11 
-. 
4. (A demonstration of what is meant by stepping with 
both feet in each square is given.)* 
5. "Run twice around the standard. u 
6. "Continue on, and go under the crossbar and get up 
on the other side. 11 
7. ''Run between the two lines until you touch the 
last line for the third time. 11 
8. "The score is the number of seconds (to the nearest 
0.1 second) that is required to run the course." 
*Procedures included in parentheses( ) are followed but not 
given verbally. 
1/See p. 172. 
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9. "Are there any questions?" 
-10. "Are you reatly? Now, tlo your best. 11 
Instructions were given to the entire class so that 
repetition was not necessary. As soon as one sUbject started 
to run the obstacle course the next subject in line assumed 
the back lying position. This avoitled delay in starting 
new runners. 
A runner was not calletl back if her toe or heel extended 
outsioe of the square. Performance was based on whether the 
strioe was atljusted to conte.ct the square anti whether there 
was a transfer of weight from one foot to the other while in 
the · square. 
Scoring techniques for the obstacle race.-- One trial 
was given each subject. Only if the course was run improper-
ly wa s a secontl trial given. The time for the race was 
recoroed to the nearest .01 second. 
Floor plan and equipment for the basketball throw.--
An indoor a rea 80 feet long by 20 feet wide is neeoed. A 
throwing line eight feet from one end of the course is 
marked. Beginning fifteen feet in front of the throwing 
line, parallel lines are marked e very five feet. Three 
basketballs are neeoed. 
Test procedures and directions for the basketball 
throw.--
1. "Start anywhere you wish behintl the throwing 
line, but no not step on or across the line when 
throwing. 11 
2. 11 Throvl in any way you vlish, three consecutive times. 11 
3. 11 The score is the distance from the throwing line 
to the spot where the ball touches the floor. 11 
4. 11 0nly the longest throw counts. 11 
5. 11Are there any qu(3stions? 11 
6. 11Are you ready? Now do your best. 11 
Questions about the test except those relating to the 
technique of throwing were answered. Any questions referring 
to the technique of throw were answered with, 11You may 
thro\'T in any '\'fay you wish 11 • Student assistants recovered 
the bal ls which were throvm and returned them to the throwing 
line. 
Scoring techniques for the baske tball throw.-- Three 
consecutive trials were given. If the _ subject stepped on 
or over the throwing line, the score for that trial was dis-
counted ann the trial \'Tas not repeated. The score of the 
longest throw to the nea rest foot was recorded. 
Eloor plan and equipment for the standing broad jump.--
A beat board was placed against the wall to prevent the 
board from slipping and a mat 7-i feet long was placed in 
front of the beat board. The mat was marked in two inch 
inte rvals starting three feet from the beat board. This 
eliminated the need to measure each jump with a tape. 
Test procedures and direc t ions for the standing broad 
~.--
1. 11 Stand on the beat board with your toes ,.c.,urled 
over the edge , if you wish. 11 
2. 11 Take off from both feet simultaneously." 
3. 11 J ump as far forward on the mat as po s sible." 
4. 11 The score is the distance from the ed c;e of the 
beat board to the nearest heel or to the nea re s t 
part of your body if you lose your balance." 
5. 11 Jump three consecutive times. 11 
.. . 
6. "Only the longest jump counts." 
7. 11 Preliminary swinging of arms and flexing of lcnees 
is permitted providing the feet are kept in place 
on the board until the actucd take off is executed. 11 
8. 11Are there any questions? 11 
9. 11Are you ready? Now d.o your best." 
Scoring techniques for the sta"nding broad ,jump.-- Three 
trials vlere given. If the subject preceeded her jump with 
a step or a ho~ , the score for that trial was discounted 
and the tria l vias not repeated. The score of the longest 
jQ~p was recorded to the nearest inch. The scores for the 
other two jumps ''lere not recorded. 
Treatment of scoring ·- tec h..'Yl iques for motor ability.--
1/ 
T-scores for each of the tests v-rere availa ble. The 
1/N. G. Scott ano E. Frenc h , op .. cit., pp . 200-202. 
.. 
composite score for the motor ability battery was computed 
by the average of the T-scores earned for the three tests. 
Table 7 indicates the method of computing motor ability. 
Table 7. Computation of a Case in Scoring the liotor Ability 
Battery 
Motor Ability Test Actual Score T Score 
(1} (2) (3) 
Obstacle Race ••••••• 20.0 seconds 67 
Basketball Throw ••• ~ 60 feet 71 
Standing Broad 
Jump . .. • .•• •. • 87 inches 69 
TOTAL ~ 
Motor Ability Score. 204 + -:z: = 6.8 . ..J 
C H.A.P'I'ER IV. 
PRl~::..EN TATION .L\.ND ANALYC.IS OF DATA 
Introduction.-- The purposes of this study were: first, 
to determine whether differences existed in height and 
weight bet,.·Teen high school g irl athletes and nonathletes; 
se·cond, to determine vlh3ther differences exist ed in certain 
psychological capacity tests and certain motor ability 
tests between high school girl athletes and nonathletes; 
third, to determine the degree of relationship be tween 
height, weight, the psychological capacity tests and the 
motor ability tests of high school g irl athletes and nonathletes; 
a nd fourth, to determine the aegree of relationship between 
a dichotomy (high school g irl athletes and nonathl e tes) 
and height, weight, certain psychological capa.ci ty test s 
anC. certain motor ability tests ~ 
11 
Statistical techniques.-- The F ratio te st vra s use d 
to determine vlhether differences existed in hei t;ht, \-!ei ght, 
certain psycholocical capacity tests and certain motor 
ability tests of high school sirl athletes and nonathletes . 
?J. 
The Pearson Product-Ivioment Coefflclent of Correlation vras 
used to determine the degree of rele..tlonship between height, 
weight, the psychological capa city tests and the motor 
1/J. P. Guilford, op. cit ., pp. 237-239 . 
_g/Ibid . 
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ability tests between high s cbool girl athletes and non-1/ y 
athletes. DhScrimina te analy sis and biserial correl a tion 
-vrere used to determine the degree of. relationship b~ tween a 
dichotomy (high school girl athletes and nona tbletes ) and 
height, wei ght, certain psychological capacities a nti certain 
motor ability tests •. 
1. Differences Between High School Girl Athletes 
and Nonathletes Based on Height and Weight 
Introduction.-- The writer •·s problem \vas to determine 
v!hether the sets of date. of the two s tudy groups V'Tere 
sufficiently homogeneous to be regartled a s · belonging to the 
sa me population . Analysis of variance wa s used to O.etermine 
if significant differences existed between the tvm study 
2.1 
group s . Guilford states: 
"Fi sher's t est of significance in connection 
with his analysis of varia nce is designated to tell 
us whether the sets of data are sufficiently differ-
ent for us to reject the hypothesis t hat they aros.e 
by random sampling from the same popula tion. 11 
The computation of analy sis of variance was obtained 
by ca lcul ating the between ve riance and the \'li thin variance. 
The degree of freedom were fou,nd and the F ratio -vra s then 
de termined. The between variance was obtained by using 
1/J. E. Wer, C. 0. Neidt, J. s. Ahman , Statistical Methods 
in Educa tiona.l and Psycholo~ica.l __ Research, Appleton-Century-
Crofts, Inc. , New Yorlt, 19 5 , pp .. 256-281. 
yrbia. 
2/J. P. Guilford, op . cit., p. 236 . 
-- ----------
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y 
the fo rmu1a : 
Between varia nce = 
n~ 2 i~..L 
ng y 
The v-ri thin va riance wa s determined by the for·mul a : 
Within variance = ~ 2 -- i (fx.j2 
ng 
Differences bet1veen the s tudy groups.-- Table 8 presents 
the means, standa rd devie.tions, and the differences of the 
me ans for height a nd weight. 
Tabl e 8 . The lvieans , Standard Deviations an d Differs nces of 
the Nsans of Height anii ~iei ght for the Hig h School 
Girl Athlete s a nd Nona thletes 
Variable 
Nonathlet~c Grou 
Ivlean Standard 
Deviation 
Difference 
of Means 
A study of the means presented in Table 8 reveals that 
the athlet ic group has the higher mean score i n both height 
ant! weight . 
Tables 9 and 10 which follow show t he estimates of var-
i ance and the level of si gnificance of height and weight for 
high school girl athletes a nd nona thletes. The signific ance 
of the F ratios v1as determined by referenc.e to Fisher' s Table . 
Y.J. E. Alman, Analysis of Variance Note~, Unpubli she d Lecture 
Notes, Boston University , EP7b6, 19 59 , p:~ 5 • 
.d/Q. 1-icNemar, Psycholog ical Statistics, J ohn Wiley a nd Sons, 
Inc., Ne,..,- York, 1955, Table F, Append ix pp. 389-391. 
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Table 9. The T.otal Variance in Height Data Suboivioed 
In to Tvro Components 
Components F>um of Squares Degrees of lvlean Squares F 
I .Freedom l (1) ( 2 ) 131_ \4) 1_5_1 
Between Sets 5588 1 5588 
~Vi thin Sets •• 109251 205 533 10.4 
T.otal •.•• ~ 114839 206 
J §/**The variance is highly significant at the • 01 level ·or 
confidence. 
Table 10. The Total Variance in Weight Data Subdivided Into 
T\vo Components 
O.omponents Sum of Squares Degrees of Mean .Squares F 
Freedom 
( l) ( 2) ( 3 ) 141 1.5 
Between Sets 190564 1 190564 
Within Sets • . 3466836 205 16911 11 
Total ••.•• 36-57400 206:: 
. §:/'f-*The variance is hie;hly significant a.t t he . 001 level of 
confidence. 
§:)' 
8** 
) 
The data in Tables 9 and 10 for high school girl athletes 
and nonathletes pertaining t o height and wei ght indicate that 
the F ratios are 10.48 and 11.27 r espectively. The F ratio 
for height is large enough to be considered highly signifi-
cant at the .01 level of confidence. · The F ratio for weight 
is large enough to be considered highly significant at the 
.001 level of confidence. 
2. Differences BetvTeen Hi gh School Girl Athletes and 
Nonathletes Based. on Cert in Psychological Capacities 
and Certain. Motor Ability Tests 
Introduction . -- Th~ _':f:r::tter ' s pro blem was to determine 
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whether the sets of data of the two study groups vrere 
sufficiently homogeneous to be regarded as belonging to the 
same popule.tion. Analysis of variance '1.-ras used to determine 
if significant differences existed betv.reen the se ts of 
measurements. 
Differences between the study groups.-- Tables 11 and 12 
which follow pre sent the mean~ standard deviations and the 
differences of the meB.ns of the psychological cape.ci ty tests 
and motor ability tests administered to the h i gh school 
girl athletes and nonathletes. 
Table 11. The lVleans, Standard Devi ation ana Differences 
of the 1-ieans of the Psycholos ical Capacity Tests 
for theHigh School Girl Athletes and Nonathletes 
~thletic Group Nonathletic Gro~ Differe 
Variable ,lean Standard :rviean Standard of He 
Deviation Deviation {1) _( 2) (3) (4) (5) (6) 
Depth 
Perception •• 26.44 21.59 27.68 24.83 1.24 
Peripheral 
Vision . . . . . 
Left eye •• 91.52 4.74 91.47 5.03 .os 
Right eye. 94.81 4.83 94.17 4.91 .64 
Total angl! 
u..86.31:: 7.64 185.7.4 8.27 .64 
Reaction 'l'im e -:. Simple •.• 33.4 .. 6.87 35.46 6.90 2.03 
Choice ••• 51.27 6.86 54.24 6.61 2.97 
Discrimin-
a tory •• 5e.o 6.97 59.46 7.05 1.43 
Span of App-
rehension •• 76.4L 16.79 73.62 15.17 2.82 
noes 
ans 
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A study of the means.pre sented in Table 11 reveals tha t 
11 
the athletic group h~d the best mean scores in all of the 
psychological capacities testeo. These tests included 
depth perception, peripheral vision, reaction time ana span 
of apprehension. 
Table 12. The Iviean T Scores, Standard Deviations ana Diff-
erences of the Me~n T Scores of the l"iotor Ability 
Tests for the High School Girl Athletes and Non-
Athletes 
- Athletic Groun Nona thletic Grot.ip .. ·biffere 
Variable ~ean T Standard Mean T· Standard of Iviea 
Score Deviation Score Deviation 
nee 
lill 
es 1'. Scor 
(1) (2) (3) (4) (5) (6) 
Obstacle Race ••.•• 63.86 8.71 56.47 9.17 7.39 
Basketball Throw •• 68.52 6.65 59.04 8.81 9.48 
Stanoing Broad Jum~ 55. 56 . 7.21 48.71 8.11 6.85 
Motor Ability Score 62.63 5.72 54.76 6.29 7.87 
A study of the means presentee in Table 12 revea l s tha t 
the a.thletic group ha s the best meEtn T scores in all of the 
motor ability te s ts. Included are: the obstacle r ace, ba s-
ketball throw, sta nding broad jwnp and motor ability score. 
Tables 13 t hrough 24 vlhich fo1lo\v shovl the estimc>.tes of 
variance fo r the eight psycholos ica 1 capacities and the f our 
motor ability tests of the hi gh school girl a thletes a nd non-
a thlete s. 
-
YThe lov1er the mea n scores on depth perception and the re action. 
time s, the better the performance. The higher the mean scores 
on t h e peripheral vision ta:ts and spa.n .of appr ehension, the 
b e tte r the performance. 
Table 13. The Total Vari ance in Depth Perception Da ta 
Subdivided into T\Jo Components 
Components Sum of Squares Degrees of Mean Squares 
Freedom 
(1) (2) ( 3 ). (4) 
Bet-v,reen Sets 7935 1 7935 . 
v'li thin Sets. 11183417 205 54553 
Total ••.• 11191352 206 
.. 
' · 
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F 
(5) 
.. 
.15 
. 
Table 14. The Total Variance in Peripheral Vision ( L...:. ~· t Eye) 
Data Subdivided into Two Components 
Components Sum of Squares Degrees of Iviean Squares F 
Freedom 
(1) ( 2) ( 3) (4) CSl 
Bet1rreen Sets 15 1 15 
Vlithin Se ts •• 493560 205 2408 .01 
Total ••••• 493575 206 ...; 
Table 15. The Total Variance in Peripheral Vision ( Right Eye) 
Data Subdivided into Tvro Components 
Components Swn of Squares Degrees of I>iean Square~ F 
Freedom 
(1) ( 2) ( 3) ' (4) {5) 
Bet·v,reen Sets 2136£ 1 2138 
Within Set s •• 980505 205 2890 .8 9 
Total •.••• 1001873 206 
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Table 16. The Total Variance in Peripheral Vision (Total 
Angle) Data Suboivided into Two Components 
Components Sum of Squares Degrees of Mean Squares 
Freedom: 
( 1) ( 2) ( 3 )_ {±) 
Betv.reen Sets 2157 1 2157 
F 
{5 ) 
Within Sets •• 1309461 205 6388 .3 4 
Tota l ••••• 1311618 206 
Table 17. The Total Variance in Simple Reaction Time Da.ta 
Subdivided into Two Components 
Components Sum of Squares negrees of l"iean Square E 
Freedom 
(1) ( 2) _{ 31 lLJ.J 
Between Sets 21368 1 21368 
Within Sets •• 980505 205 4783 
Tota l •.••• 1001873 206 
F 
(5 
4.4 
.§:i*The variance is significant at the .05 level of confidence 
Table 18. The Total Variance in Choice Reaction Time Data 
Subdivided into Two Components 
Components Sum of Squares Degrees · of Mean Square:: 
Freedom 
(1) (2} ( 3 ) (4) 
Bet\'teen Sets 45597 1 45597 
Within Sets •• 939688 205 4584 
Total •..•.• 985285 206 
~**The variance is highly significant at the .01 l evel of 
confidence. 
F 
(5 
9. 
) 
~ 
7* 
) 
~ 
95** 
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Table 19. The Total Variance in Discriminate~ Reaction 
Time Data Subdivided into Two Components 
Components Sum of Squares Degree s of Mean Square 
Freedom 
(1) ( 2) ( 3) (4) 
Between Sets 10614 1 10614 
Within Sets •• 1016825 205 4960 
Total ••••• . 1027439 206_ 
~ F 
(5 
p .1 
Table 20. The Total Variance in Visual Span of Apprehension 
Data Subdivided into Two Components 
Components Sum of Squares Degrees of Mean Squares 
Freedom 
(1) (2) (3) (4) 
Betwee n Sets 41158 1 41158 
Within Sets •• 5307194 205 25889 
Total •..•• 5348352 206 
Table 21. The Tci>.tal Variance in the Obstacle Ra ce Da ta 
Subdivided into Two Components 
Compone nts Sum of Squa res Degrees of Mean Squares 
Freedom 
F 
(5) 
1.5 
F 
) 
9 
( 1) _(2l ( 3) (4) c5r 
Betvveen Sets 282295 1 282295 
Wi th:lm Sets •• 1655227 205 8074 34.9 
y 
6** 
Total •.••• 1937522 206 
§/**The variance is highly signif'icant a t the .001 level of 
confidence. 
Table 22. The Total Variance in the Basketball Throw for 
Distance Data Subdiviced into Two Components 
Components Sum of Squares Degrees of Mean Squares 
Freedom 
( 1) (2) (3) (4) 
Between Sets 465433 1 465433 
Vli thin Sets •• 1237603 205 6037 
Total ••.•• 1703036 206 
g/**The variance is highly significant a t the .001 level 
confidence. 
Table 23. The Total Va riance in the Standing Broad Jump 
Data Subdivided into Two Components 
·components Sum of Squares Degrees of :D-'Iean Squares 
Freedom 
(1) ( 2) (3) ( 4) 
Between Sets 243199 1 243199 
H thin Sets .• 1216303 205 5933 
Total •..•• 1459502 206.. 
.§/**The variance is highly significant at the .001 level 
confidence. 
Table 24. The Total Vari ance in t he Motor Ability Score 
Data Subdivided into Two Components 
Components Sum of Squares Degrees of · Mea.n Squa res 
F'reedom 
( 1) { 2) ( 3) (4) 
Between Se ts 319957 1 319957 
Within Set s •• 747286 205 3645 
Tota l •.••• 1067243 206 
F 
( ')) 
77. 
of 
F 
(5) 
40. 
of 
F 
T51 
87.7 
.. :?;?'X'i~The variance J.S hlghly s i gnificant at the . 001 level of 
confidence . 
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The data i n Tables 13 - 24 ind icate tha t the F r a tios 
pertaining t o the psycholog ical capacity te s ts r an .e from 
0 . 01 t o 9 .95. The data indicate t hat. the F rati o for simple 
reac t ion time is 4.47 and i s therefore significant at the .05 
level of c onfid ence. The F ratio for choice rea ction time 
is 9 .95 and is h i ghly s i gnificant a t the .01 l e vel of confi-
dence. The data for depth perception, peripher~l vi s ion 
(le ft ey e ), p e r i phera l vision ( right eye), peripheral vi sion 
(tota l a n g le), discrimina tory rea ction time a n a spa n of 
apprehension reveal tha t there is no significant difference 
be tween the athletic and nonathletic g roups in these psycho-
logica l ca p acit ies. 
The F ratios perta ining to the motor ability t est scores 
for high s c hool girl athl e t e s and nonathletes r a nge f r om 
34.96 to 87.78. Th ey are all, therefore, highly significant 
at the .001 level of confidence. 
3 . Relationship of Heig ht , Weight, t he P sycholog ical 
Capacity Tests and the Mo tor Ability Tests for 
High Sc hoo l Girl Athletes and Nonathl etes 
Introduc tion , -- The t h ird purp ose of this s tudy was to 
determine whether any rela tionship exis t e d betvveen height, 
\"Ieight , the psycholog ica l c apa city tests , and the motor a bility 
t ests fo r high school g irl a thle t es and n ona thletes . 'I'he 
Pearson Prod uct-Moment Coefficients of Correlation were 
comp ute d fr om the raw s cores. 
Relat ion s hip of heie:.ht and the motor abil ity te sts for 
high s c hool g irl athletes ana nonathletes.-- Table.s 25 and 26 
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which follmv shovv- the coefficients of correl a tion betv;een 
height and the motor ability tests for the a thletic e;roup and 
nona t hletic group . 
Ta ble 25. Pearson Prod uct 1\ifomant Co ef' f i cient of Co r r elat ion 
Be t'.vee n Height and the f:Iotor Ability Tests for 
Hi gh School Girl Athletes 
Coefficient of 
Variable · Correlation 
----------~l~-------------------i-------~~2~) ____ __ 
Obstacle Ra.ce .. ... ., ............... . 
Basketball Throw •...•.•....•••••••• 
Standing Broad Jump ••••..••.•.•..•• 
Mo t or Ability .Score • ...• . .......... 
- .063 
~ .012 
1" .066 
I .011 
The data in Table 25 indicate that for athletes t here 
is a low nega tive rels, tionship between heig ht and obste~cle 
race. There is a low positive relationship between height and 
basketball thro1-r; hei ght and s t a.nding broad jump, height a nd 
motor ability score . 
Table 26. Pearson Pr·oduct Ivioment Coefficient of Correlation 
Bet'.·reen Height and the Ivlotor Ability Tests for 
High School Girl Nonathletes 
Coefficient of 
-----------~Va~r~i~a~b~l~e~---------------------4------~Correlation 1 -·I2) 
Obstac le Race .................... . 
B&sketball Throw •..•......•...••• 
Standing Broad Jump .....•.•.•.••• 
I•Totor A1)ili ty Score ••.•....•.•.•• 
- .096 I .183 
- .016 I .032 
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The date. in Tabl e 26 ind ica t e tha t fbr nonathletes there 
is a lo1·1 negative relationship b e tween: hei ght and obstac l e 
r·ace; hei e:ht a nd stanfling broad jump. 'l'here is a lo\-.r p o s itive 
rela.t ionship between heig ht and ba sketball tb..row; heig ht a nd 
motor ability score. 
Rel a tionship of weight and the motor ability tests fo r 
high school g irl athl e tes and nonathletes..-- Table s 27 a n d 28 
which follow sho1v the coefficients of correlation between 
weight a nd the motor ability tests for the a thletic group 
and nonathletic g roup. 
Table 27. Pea rson Product Ivioment . C.oeff'ic ient of Correlation 
Between Weight ano the Motor Ability Te s t s for 
High School Girl At hletes 
Variable 
(l) 
Ob stacle Race •...••.••••••••••••• 
Basketball Throw • • .•••.••.••.•••• 
Standing Bro ad Jump ••••••••..•••• 
Motor Ability Score •••.••• • •• • •• • 
Coeff icient of 
Correls. tion 
(2) 
- .197 I .o48 
- .154 
- .140 
The data in Table 27 indicate the.t for atb~etes there 
is a low negative rela tionship between: \'Iei ght and obstacle 
r ace; weight and s t anding broad jwnp; wei ght and motor abil ity 
score. There is a low positive relationship between weight 
and baske tba ll throw . 
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Table 28. Pearson Product Moment Coefficient of Correlation 
Between \veight ana the Motor Ability Tests for 
High School Girl Nonathletes 
Variable 
_(1) 
Obstacle Re..ce •.. ............•.•. 
Basketball Thro'\tl ••••••.••••.•••• 
Standing Broad Jump ••••.•••••••• 
lvlotor Ability Score •••••••••.••• 
Coefficient · of 
Correlation 
(2) 
- .214 
.;. .220 
- .108 
- .039 
The data in Table 28 indicate that for nonathletes there 
is a lo\AT negative relationship between: weight and obstacle 
race; weight and standing broad jump; weight and motor abil-
ity score. There is a low positive relationship between 
weight and basketball throw. 
Relat ionship of the deuth perception test and the motor 
ability tests for high school girl athl e tes and nonathletes.--
Table s 29 ana 30 which follmv sho \'1 the coefficients of 
correla tion between the depth perception test and the motor 
ability tests for the athletic group and nonathletic group. 
Table 29. Pearson Product-Noment Coefficient of Correla tion 
Behreen the Depth Perception Test and the I•1otor 
Ability Tests for High Sc hool Girl Athletes 
Variable 
ill 
Obstacle Rac e ••..••••••••••••••••• 
Baske tball Throw •••••• ~···• ••••••• 
Standing Broad Jump •.••••••••••••• 
Motor Ability Score ...••...••••••• 
Coefficient of 
Correlation 
(2) 
.001 
.002 
- .061 
:'- .030 
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The oata in •re.ble 29 inoicate tha t for athletes there 
is a low negative rel a tionship between: oepth perception 
and obstacle race ; depth perception and ba sketball throw; 
depth perception and standing broad jump; depth perception. 
and motor ability score. 
Table 30. Pear son Product-Moment Co efficient of Correlation 
Between the Depth Perception Test and the Motor 
Ability Test s for High School Girl Nonathletes 
Variable 
( 1) 
Obstacle Race •.•...•.•.••••.•••• 
Basketball Throw ••..•.•.••.•.••• 
Standing Broad Jump ••••••••••••• 
Motor Ability Score ••••••••...•• 
Coefficient of 
Correlation 
(2) 
.-.157 
;1.130 
-/.096 
.;.o44 
The data in Table 30 indicate that for nonathle tes 
the re is a low negative relationship between depth percep tion 
and obstacle r a ce. There is a 10\v positive rela tionship 
bet~oveen: depth percepti on and basketball throiv; depth 
perception and standing broad jump; depth perception and 
motor ability score. 
Relat ionship of the peripheral vision test s and the motor 
a bil l ty tests for high school g i r l athletes and nona thlete s _. --
Table 31 through 36 which follow shovT the coefficients of 
correlation between the peripheral vision te:ts and the 
motor ability t ests for the athletic group and nona thletic 
group. 
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Table 31. Pearson Product-Ivioment Coeffic lent of Correlation 
Between the Peripp.eral · .. Vision (Left Eye) Test 
and the JYlotor Ability Tests for High School Girl 
Athletes 
varlable 
(l) 
Obstacle Race •.••.••••••••••.••• 
Baslcetball Throw-••••.•.••••••••• 
Standing Broad Jump •••••..••.••• 
Motor Ability Score ••.•••••••••• 
Coefficient of 
C.orrelation 
( 2) 
f .050 
- .096. 
- .060 f .005 
The data in Table 31 indicate tha.t for athletes there 
is a low positive relationship between: peripheral vision 
(left eye) ana obstacle race; peripheral vision {left eye) 
and standing broad jump; peripheral vision (left eye) and 
motor ability scor•e. There is a low negative rela tionship 
between peripheral vision (left eye) and basketball throw. 
Table 32. Pearson Product-Moment Coefficient of Correlation 
Between the Peripheral Vision {Left Eye). Test 
and the Motor Ability Tests for High School Girl Non 
Athletes 
Variable 
1 
Obstacle Race •..•••.•• . . . . . . . . . . 
Basketball Throw •••••••••.••• • ••• 
Standing Broad Jump •.•••.•...•••• 
Motor Ability Score •••.•.•.•••••• 
Coefficient of 
Correlation 
2 
~ .124 
r . • 042 
~ .110 
r .119 
------------------------------------~-------------;----------
The data in Table 32 indicate that for nonathletes there 
is a low positive relationship between: peripheral vision 
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(left eye), and obstacle race; peripheral vision (left eye) 
and basketball throw; peripheral vision (left eye) and 
standing broad jump; peripheral vision (left eye) and motor 
ability score. 
Table 33. Pearson Product-Moment Coefficient of Correlation 
Between the Peripheral V~sion (Right Eye) Test 
and the Motor Ability Tests for High School Girl 
Athletes 
Variable 
(1) 
Obstacle Re.ce .................. .. 
Basketball Throw ••.•..••••••.••• 
Standing Broad Jump ••.•••••••••• 
Motor Ability Score ••.•••••••••• 
Coefficient of 
Correlation 
{2) 
- .064 f .009 
- .078 
- .054 
The data in Table 33 indicate that for athletes there is 
a low negative relationship between: peripher-al vi s ion (right 
eye) and ob stac le race; peripheral vision (right eye) and 
standing broad jump; peripheral vision (ri ght eye) and motor 
ability s core. There is a low positive relationship between 
peripheral vision (right eye) and basl{etball throw. 
Table 34. Pearson Product-Moment Coefficient of Co "~'"·relation 
Between the Peripheral Vi sion (Right ~ye) Test and 
the Motor Ability Tests for High School Girl 
Nonathletes 
variable 
(1) 
Obstacle Race •..••••••.••••• ; •.••• 
Baske tball Throw •••••••••••••••••• 
Standing Broao Jump ••••••••..••••• 
Motor Ability Score ••••••••••••••• 
Coefficient of 
Correlation 
(2) 
f .083 
- .022 
~ .037 
,. .049 
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The data in Table 34 indicate that for nonathletes 
there is a low positive relationship bet\'l'een: peripheral vision 
(right eye) and obstacle race; peripheral vision (right eye) 
and standing broad jmnp; peripheral vision~ight eye) a nd 
motor ability score* There is a low nega tive relationship 
between peripheral vision (right eye) and basketball throw. 
Table 35. Pearson Product-Moment Coefficient of Correlation 
Be tv-Teen the Peripheral Vision (Total Angle) Test 
and the Motor Ability Tests for High School Girl 
Athletes 
Variable 
(1) 
Obstacle Race •..•...•..••••••••• 
Basketball Throw •••.•••••••.•••• 
Standing Broad Jump ••••••••••••• 
Motor Ability Score ••••••••••••• 
C.oefficient of 
Correlation 
( 2) 
- .014 
- .062 
- .007 
- .035 
The data in Table 35 indicate that for athletes there 
is a low negative relationship between: peripheral vision 
(total angle) and obsta cle race; peripher al vision (total 
angl e ) ana ba sketball throw; peripheral vision ( total angle) 
and stand ing broad jump; peripheral vision (total angle) and 
motor ability score. 
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Table 36. Pearson Product-Moment Coefficient of Correlation 
BBtween the Peripheral Vis i on (Total Angl e ) 
Test and the Ivlotor Ability Tests for High School 
Girl Nonathletes 
Variable 
(1) 
Obstacle Race .••.•••.•..•..••••• 
Basket ball Throw ••••••.••..•.••• 
Standing Broad Jump ••••.•••••••• 
I~iotor Ability Score ••• .••.••••••• 
C.oeffici ent of 
Correla tion 
I .150 ~ • 026. f .090 I .121 
The data in Table 36. indicate that for nonathletes there 
i s a low positive relationship between: peripheral vision 
(total angle) and obstacle r ace ; peripheral vision (total 
angle) and basketball throw; periphera l vision (total angle) 
and standing broad jump; peripheral vision (total angle) and 
motor ability score. 
Relationship of the reaction time te s ts and the motor 
ability tests for high school g irl athletes and nonathletes.--
Tabl e 37 through 42 which follow show the coefficients of 
correlation bet\veen the react ion time te s ts and the motor 
abil ity test s for the athletic group and nonathl e tic group . 
Table 37. Pearson Product- Io1oment Coefficient of Correlation, 
Betv1een the Simple Reaction Time Test and the lv1otor 
Ability Tests for High School Girl Athletes 
Va.riable 
(1) 
Obsta cle Race •.••••••••••••••••• 
Basketball Throw •.•••••••••••••• 
Standing Broad J ump •.••••••••••• 
Notor Ability Score .•.•••••••••• 
Coefficient of 
Correlation 
( 2) 
,t .406 
,t . 097 
.; .174 i .312 
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The data in Table 37 indicate tha t for athletes there is 
a low · ;po ~iti ve relationship bet\veen: simple reaction time 
and obs tacle r ace ; simple rea ction time and basketball 
throw; simple reac tion time and standing broad jump; simple 
reac~ion time and motor ability score. 
Table 38. Pearson Pr.ocuct:...Moment Coefficient of Correlation 
Between the Simple Reaction Time Test and the 
Motor · Ability Tests for High School Girl Nonathletes 
Variable · 
(1} 
Obsta cle Race ••..•.•••••.••••• 
Basketball Throw •••••••••••••• 
Standing Broad Jump •••• ~ •••••• 
Motor Ability ocore .......... .. 
Coefficient of 
C.orrelation 
The data in Table 38 indi cate that for nona thle te s 
there is a low pos~tive rela tionship between: simple rea ction 
time and obsta cle race; simple reaction time and s tanding 
broad jum~ simple rea ction time and motor ability score. 
There i s a low negative rela tionship between simple reaction 
time e,nd baske tball throw. 
Table 39. Pearson Product- r-foment Coefficient of Correlation 
Between the Choice Reac t i on Time Test and the 
Motor Ability Test s for High School Girl Athletes 
Variable 
1 
Obstacle Race, •• ,. · ! ............. . 
Ba sketball Thro\•T ••••.••.•...••..•• 
Standing Broad Jump ••.••.•.••••••• 
Motor Ability Score •..•.••.•..•••• 
Coefficient of 
Correlation 
2 
.; .209 f .064 1 .126 
z:. .183 
---- --- -----------
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The data in 'l'able 39 indicate tha t f or athletes the r e 
is a. low ~pos.itive relationship between: choice reaction 
time ana obstacle race; choice reaction time and basketball 
throw; choice reaction time and standing broad jump; choice 
reaction time and motor ability score. 
Table 40. Pearson Product-Moment Coefficient of Correla tion 
Between the Choice Reaction Time Test and the 
Motor Ability Tests for High School Girl Nonatllietes 
Variable 
(1) 
Obstacle Race ........................ . 
Basketball Throw •••.........•..•••.. 
Standing Broad Jump ••.••.•....•.•••• 
Motor Ability Score ••••..••••••••••• 
Coefficient of 
Correlation 
( 2) 
~ .209 
r .064 
~ .126 
r .183 
The da t a in Table 40 indicate that for nona thlete s there 
is a low pos-itive relationship be tween: choice r eacti on 
time and obsta cle rac e ; choice r eaction t i me and baske tball 
t hrow; choice reaction time and standing broad jump; cho ice 
r eaction time and motor ability s core. 
T~ble 41. Pea r son Pr oduct-Momen t Coe fficient of Correlat ion 
Between the Discrimina tory Reac tion Time Te st 
and the I-1:otor Abili ty Te s t s for Hi~ School Girl 
Athletes 
Variable 
1 
Coefficient of 
Correl ation 
2 
Ob s t a cle Race................... 
1
1 .246 
Baske tball Throw................ .045 
Stan ding Broad Jump. . . . . • . • . . • • • ~ • 004 
rotor Ab i l i ty Sco r e •. _~·~·~·~·~·~·~·~·~·~·~·~--------------LT~·.=l~3~3~-------
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The data in Table 41 indicate the.t for athletes there 
is a low .pos~tive relationship between: discriminatory 
reac tion time ano obstacle r a ce; O.iscriminatory reac tion 
time ano standing broao jump; O.iscriminatory rea ction time 
ano motor abil ity score. There is a low pos itive relation-
ship between disc r iminatory reaction time and. basketball 
Table 42. Pearson Product- Moment Coefficient of Corre l ation 
Between the Discriminatory Reaction Time Test ano 
the r-1otor Ability Te sts for High School Girl 
Nonathletes 
Variable 
l 
Obsta cle Race .......... . . . .. . .. .. . . 
Basketball Throw· ••••.••.•••. • • •• •• 
Stanoing Broao Jump •••• • .••••••••• 
Motor bili t y Score ••••••••••••••• 
Coefficient of 
Correlat ion 
2 
I .246 
~ .045 
7 . • 004 
i .133 
The data in Table 42 inoica te t hat for nonathletes 
there is a low pos·iti ve relationship betr~·een d iscriminatory 
reaction time and obsta cle race; dic.criminatory reaction 
t ime ano basketball throw; discriminatory reaction time 
ano stano ing broao jump ; discriminatory reaction time and 
motor ability score. 
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Relationship of the visual span of apprehen sion te s t 
and the motor abili t;y_ te.sts for hiP:h school girl athletes 
a nd nonnthletes .-~ Tables 43 and 44 l'fh:;l.ch follovl show the 
coefficients of correla tion be tween the visual s~an of 
appre hension t e st and the motor ability test s for the athletic 
group and nona thletic group • . 
Tabl e 43. Pearson Prciduct-1\<loment Coefficient of Correlation 
Between the Visual Span of Appre hension Test and 
the 1'--lotor Ability Tests for High School Girl 
Athletes 
Va riable 
( 1) 
Ob s tacle R.ace . .. . . . . .. . It • • •• e •• w. 
Basketball Throw •• •.• .• • • •• .••••• 
Standing Broad J ump • ••• •• •• • ••••• 
Motor Ability Score •• ••• • • •••••• • 
Coefficient of 
Correla tion 
( 2) 
~ . 149 
r . 084 
~ .086 
r . 138 
The data in Table 43 indicate that for· athletes there is 
a low positive relationship betvreen: visual span of appre-
hension and obstacle race; visual span of apprehension and 
basketball throw; visual span of apprehension ana standing 
broad jump; visual span of apprehen sion and motor ability 
score. 
Ta ble 44. Pearson Pr oduc t - I,Iomant Coe ff ic ient of Correla ti on 
Be t ween the Visual ppan of Apprehension Test and 
t h e Motor Abi lity Tes t s for Hi gh Sc hool Girl 
Nona t h letes 
Var i a bl e Coe f f i c i ent of 
Corre l a ti on --------~(~1~)--------------r-------~ 121 
Obstac l e Ra ce •••••••••••••••. 
Basketb a ll Throw ••••••••• • ••• 
Standing Broa d Jump ••••••••••• 
l\IIotor Abil i ty core •••.•••••• , 
I .1 20 
- .004 
- . 030 
,t .040 
The da t a in Ta ble 44 indica t e thatfor non a thle t e s there 
i a a l o w p o s i t ive rela tionship between: vi sual span of 
appreh en sion a nd ob s t a cl e r ace; visu a l s pan of a ppr ehens i on 
a nd mo t or a bil i ty s core. There is a lovl n e gat ive rel at ion-
ship b e tv.,reen: vi sual span o f app r e nension and basketba ll 
throw; visua l s p a n of a pprehension and s tanding broa d jump . 
4. Rela tionship of a Dich o tomy (Hig h School Girl 
Athle tes and Nona thlete s ) a nd Height, ~veight, 
Certain Psycholog ica l Capac ity Tes t s a nd 
Certa in lJiotor Ability Tests 
Intr oduction.-- The fourth purpose of the study was 
to determine the d e 0ree of relat ion ship between s e veral 
vari a ble when one occure d i n a dich otomy. Th e va riable s 
i n clude d: the d ichotomy, h e i gh t, \•Teight, d e p th p e :r'cep tion, 
perip h e r a l vision (left eye), p eriphera l vision (ri g h t eye) , 
pe r iph e r a l vi s ion (tota l a n gle), simple r eaction time, c h oice 
rea c t ion time, di ecrimina tory rea ction t i me, span of app re-
h e ns l on, obsta cle r a ce, baske tball throw, stano i n g broad 
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jump and motor ability score. The (I ichotomy \ve,s repre sen tea 
by the high school girl athletic g roup and the high school 
girl ~onathletic group. 
Point biserial correlation \vas used to find the relation-
ship between the dichotomy and other variables. Point biser-
ial corr~lation yields an estimate of the product moment 
correlation which would result if more sensitive measures 
were available than those expressed in a dichotomy. 
11 
The formula for point biserial correlation is: 
rpb • r-12 - My J'P2 () y 'VP'l 
in which M2 -
-
mean of the athletic group 
My = mean of the dichotomy 
tr y - standard deviation of the 
- . 
dichotomy 
Pl = proportion of cases in the non-
athletic group 
p2 = proportion of cases in the 
athletic group 
Differences between the variables· based on a dichotom:r::.--
Table 45 which follows presents the means and standard dev-
lations for the dichotomy, height, weight, psychological 
capacity tests and motor abili ty tests. 
!/Q. McNemar, op. cit., p. 196. 
Table 45. The Means and Standard Deviations for 
the Dichotomy, Height, Weight, Psycho-
logical Capacity Tests and JYiotor Ability 
Tests 
Variable-
(lJ 
Dichotomy •....••••••••••• 
He 1 gh t . . . . . . . . . . . . . . e a • • .. 
Vle 1 ght ................. "' •• 
Depth Perception ••••••••• 
Peripheral Vision 
Left Eye •••••••••••.••• 
Right Eye •••••••••••••• 
Total Angle •••••••••••• 
Reaction Time 
Simple . ............... . 
Choice ............. ~ ... . 
Discriminatory ••••••••• 
Span of Apprehension ••••• 
Obstacle Race •.••••••..•• 
Basketball Throw ••••••••• 
Standing Broad Jump •••••• 
Motor Ability Score •••••• 
Mean 
(2) 
.51 
64.82 
125.00 
27.05 
91.50 
94.49 
186..06 
34.43 
52.73 
58.73 
75.05 
60.22 
6:3·.C35 
52.18 
58. 75• 
Standard 
Deviation .....;;..._....;..... ___ _ ( 3 ), 
.so 
2.36 
13.29 
23.25 
4.88 
4. 88 
7 .96.· 
6.96 
6_.90 
7.05 
16.07 
9.67 
9.07 
8.40 
7.18 
Relationship of the dichotomy and height, weight, psy-
chological capacity tests and motor ability tests.-- Table 
4~ which follows indicates the coefficients of correlation 
between the oichotomy and height, v;eight, psychological 
capacity tests ano motor ability tests. 
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Table 46 . Point Biserial Coefficients of Correlation 
Between the Dichotomy and Height, Weight, 
Psycholog ical Capacity Tests and .Notor 
Ability Tests 
Variable 
{ 1) 
Height .. ...........•............ • 
Weight ....... ....••.••••• • •• • • • • • 
Depth Perception ••••••••••••••••• 
Peripheral Vision 
Left Eye • ••••••.••••• ~ ••••••••• 
Right Eye • . ...................... 
To tal Angle . . . . . . ............. . 
Reaction Time 
Simple . ............••.....•..•• 
Choice ........................ . 
Dis crimina tory •••••••••••.•••• ·• 
Span of Apprehension ••••••••••••• 
Ob stacle Race ............... . ..•• 
Basketball Throw •••••••••••.••••• 
Standing Broad Jump •••••••••••••• 
Motor Ability Score •••••••••••..• 
Coefficient of 
Correlation (2) 
~ .221 .228 f. .027 
~ .005 .06_6 f .041 
~ .146 .215 f. .102 
~ .088 .382 ~ .523 .408 f .548 
The data in Table 46 indicate that there is a low posi-
tive relationship between : the dichotomy and height; the 
dichotomy and weight; the di chotomy and depth perception; 
the dichotomy and peripheral vision (left eye); the dicho-
tomy and peripheral vision (right eye ); the dichotomy .and 
peripheral vision (total angle); the dichotomy and simple 
reaction time; the dic hotomy and choice reaction time; the 
dichotomy and discriminatory reaction time ; the dichotomy 
and span of apprehension. There is a medium positive 
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Y. 
relationship between: the dicho tomy and obstacle race; 
the dichotomy and basketball throw; the dichotomy and 
standing broad jump; the dichotomy and motor ability score. 
Prediction of a dichotomy.-- The discriminate function 
wa s used to predict a dichotomy from several variables. The 
independent vari ables included : height, weight, depth 
perception, peripheral vision (left eye), peripheral vision 
(right eye), simple reaction time, choice reaction time, dis-
criminatory reaction time, span of apprehension, obstacle 
race, basketball throw, and standing broa d jump. Peripheral 
vision (total angle) a nd motor ability score hB.ve been deleted 
in solving the discriminate function. These va riables were 
eliminated since the scores of both are the result of scores 
totaled from certain other variables. UBe of these variables 
would result in a curvilinea r relationslup, and one assump-
tion underlying discriminate function indicate s that varia-
bles must have a linear relationship. 
Discriminate function is malagous to multiple regression. 
It i s concerned with ascertaining appropriate weights so as 
to obtain maximwn differe nce between t"'i'ro groups . It vlill 
tl.istinguish between groups on whom common measurements are 
available be tter than any other linear function. 
The problem here is that of obtaining the optimum 
v~e,~gtil}E._ :to ~e assigned the independent variables in 
JlA medium relationship is established e.s a correlation 
between .350 and .700. 
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predicting variation in a dependent variable . When the app-
ropria te 1veights are determined the best po_s sible esti ma te 
A 
of Xl ( a predicted numeric a l score ) will be derived. 
Authorities agree tha t a regression equation for t h ir-
teen variables t akes the form: 
A 
xl = bl2 x2 f bl3 x3 .•••• J bl, xl3 I (xl- bl2x2 -bl3~3 
·····- bl'l3 x 13) 
in I.Yhich case 
b = numerical coefficient we i ght to be determined 
for variable 1 with a specific variable 
X - r a w score f or a specific variable 
X = mean score for a specific vari able 
. 
11 The simplest way to determine the weights f or 
the several va~iables is to compute the!S's, thence 
the B1 !3 a s in a multiple re gression problem. For this 
purpose, the product moment correlations among the 2 -or 
more independent variable s a re calculated, and the 
point biserial r is calculated betweer 1each independent variable and the dependent variable."~ 
Since the p oint biseri.::t l s ha ve alrea dy been computed, 
t h e)3 ' s (beta coefficients) ca n be determined. The b coeffi-
cients are not found directly from the correlations but through 
the intermediate step of solving the betas. 
According to John Alman the ' s are formulated by: 
= c12 
1'/dll 1d22 
1:,/ Q . £·1c N e mar , o p • c it . , p • 211 • 
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where C refers to a co rrela tion i dentif i able by the sub-
scripts. Simila r solutions a re founa for~l3'~4····~ l3• 
, 11 
When the betas are derived, the B' s are then calcula tea: 
a nd B . • b 
Since s1 = .50 
in which S indica te s the standard deviation. Ca lcula ted 
simila rly are b13 , b14 •••.• b1'13" 
Table 47 shows the relative beta weights and b coefficients 
between the dichotomy and the independent variables. 
Table 47. Beta Weights and b Coefficients Bet\veen 
the Dicho tomy and Hei :ht, Weight, Certain 
Psycholog ica l Capacity Tests and Certain 
Motor Ability Te sts 
Subscript Beta b 
N.umb er Variable Weight Coefficients 
11) (2) ( 3) (_4) 
2 •.•.••• l{eight /..044565195 f.00944170 
3 .•••••• \'Ieight f.l39238356 f.00523846 
4 •• •.• •• Depth Perception ;t.024569961 /-.00052838 
Peripheral Vision 
5 •.••.••• Left Eye 
-.035577342 -.00364520 
6 •.•....• Ris ht Eye f.042543033 ,t..00435800 
Reaction Time 
7 ••••••. Simple f'.014580525 ,L. 00104740 
e ....... Choi c e 
-.086933373 -.006299501 
9 •••.••• Discriminatory ,L. 063341200 f.00492280 
10 .• • ••• Span of Apprehen s ion 1..023826360 f_.00074133 
11 ••••• Obsta cle Race f_.l68874592 f.01489193 
12 ••.•• Basketball Throw 1.323411180 f.01782862 
13 .. til •• Standing Broad Jump f .164098031 :;..00976773 
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Substituting the b coefficients in the r egre s sion 
equation provides: 
x1 : .00944X2 .J .00524X3 .J .00052X4 - .00365X5 .J .00436~ 
;. .oo105Nr - .oo6.30Xs I .oo492x9 .J .o0074x10 .J .ol489x11 
.J .Ol783XI2 .f .00977X13 - 3~4454 
The multiple correl at ion coefficient.-- The multiple 
correlation coefficient is the bes t es tima te of ~' from a 
knowledge of x. 2 , x13 ••••• X1,13. It indica te s the s trength 
of rela tionship between one vari abl e and all of the indepen-
dent va riables taken simultaneously . 
11 
The formula: 
Multiple r =1{\ r i, 
Substituting : 
Multiple r = 
-
-
-5779164 
1.57791€54 
.6:052 
It can be noted that the correlation between the pre-
dicted va lues (X~) . in the regression equation and the obta ined 
values would be .605. 
The e rror of estimate.-- The a ccura cy of predictin Xl 
from the best combination of x2 , x3 ••••• x can be ascertained 13 y' 
by exa mining the error of estimate. 'I'he formula: 
~1·23 •••• 13 ::O'if 
Jj. ~IcNemar, op . cit., p . 176. 
g/Ibid . 
r2 -
1•23 •••• 13 
Solving : <S" 1 · 23 .... 13 : • 50 ~1 - . 3662 
= .39805 
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Therefore, prediction of s cores in the dichotomy by 
means of the foregoing reg~ession equation wil l not be 
wrong by more than 0 .40 points in approximately two-thirds 
of the predictions . 
Application _of the regressio~uation .-- The re-
s re .... s ion e quation can be applied to determine how many 
athletes. and nonathletes in this study were miscla ss ified . 
By substituting the ra.w sco res for a subject in the re-
gression equation one can l earn whether she should be 
classified a s an athl ete or nona thlete. The numerica l 
score which determines the cut off point for athletes i s 
the mean ·of the di chotomy . Any subject scoring . 51 or 
higher is cl a s sif i ed as an a t hl e te; any subject scoring 
below .51 i s a nonathlete. 
Tables 48 and 49 which follow indicate predicted scores 
based on the regr e ssion equation for the a thletic group 
and nonathl etic group. 
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Table 48. Predicted Scores Ba sed on the Re gre ss ion Equa tion . 
for 105 High School Girl Athletes 
Case_ Predicted Case Predicted Case Predicte d 
No. Score No. Score l No. Score ( 1) (2) ( 1 J (2_[_ , \ (1) {2) 
1. • 84 36o .96. J 71 . .. 68 
2. 1.08 37. .57 72. : .47 3. .77 38. 1.01 73. .35 4. .70 39. .59 74. .81 
s. .80 40. .79 75. .58 
. 
6. .. so 41 • .82 76. 1.20 
7. .44 42. • 76 77 • .so 
8. 1.18 43 . .54 78. .69 9. • 41 44. 1.00 79. .55 
10. • 94 45. .69 80 • .6.4 
-
. 
46: 11. . 46 
.71 81 • .92 -. 12 .38 47. .21 82. .18. 
13. .54 48. .83 83. .17 
14. .64 49. .54 84. .60 
15 .67 so. .94 85. .51 
16. .79 51. 1.10 86. 1.09 
17. .75 52. .73 87. .94 18. .63 53. .89 88. .82 
19. .53 54. 1.16 89. .92 
20. .61 55. . 47 90 • .71 
21. • 07 56_ • 
.33 91. .82 22. .03 57. • 65 92 • .. 87 
23. • 68 58. .85 93 • .72 24. .91 59 . .58 94. 1.07 
25. • 40 60. • 74 95 • 
·77 
26. • 64 61. 1.05 l 96 • 1.12 
27. .34 62. 1.00 97. .73 28. • 45 6.3. 1.03 98. • .63 
29. .47 64. .91 99. .89 30. • 76 65. .72 100 • .sa 
31. • 78 66:. .85 101 • .98 32. 1.35 67. 1.10 102. .62 
33. . 65 68. .81 103 • .63 
34. • 21 69 . .43 104. .91 
35. • 69 70. .58 105 • .6-3 
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Table 49. Predicted Scores Based on the Regression 
Equation for 102 High School Girl Nonathletes 
Uase Predicted Case Predicted Case Predicted 
No. Score No. Score No. Score (1) ( 2. ) (1) (2) (1) ( 2~1 
1. • 75 35 • • 24 6.9 • . 36 
2. .25 36. . 15 70 . -. 02 
3. .60 37. • 11 71 • ~15 
4. .60 38. .88 72. 
·57 
5· • 49 39. .47 73 • .42 
6. .23 40. .27 74. .45 
7. -.19 41. .61 75. .53 8. -.08 42. .09 76. -.07 
9. .15 43. .40 77. -.78 
10. 
-55 44. .so 78. .27 
11. • LI-5 45 • .67 79. .35 12. -.18 46. .60 80. .47 
13. . 07 47. .06 81 . .17 14. • 52 48. .21 82 . .27 
15. .46 49. -.26 83. .34 
16. .56 so. .03 84. .40 
17. -.11 51. .33 85. .10 
18. .41 52. .49 86. .68 
19 . .so 53. .51 87. .51 20. -.24 54. .64 88. .47 
21. • 53 55. .45 89 . .55 22. .66 56 . -.39 90 . .60 
23. • 54 57. .27 91. .26 24. . 17 58 . . 39 92 . .os 25. . 74 59. .04 93. .53 
26. • 01 60 . • 51 94 . . 03 27. .14 61. .29 95 . .31 28. . oo 62 . 
-.65 96. .42 29. .67 63. .46 97. -.09 30. .12 64 . .LI-9 98. . 75 
31. • 53 65 • . 26 99. .26 32. . 03 66 . .05 100 • .54 33 . . 45 67. .34 101. .09 34. .26 6.8. .17 . 102. .28 
., 
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Scrutiny of Table 48 reveals that twenty-one athletes 
or 20% of the athletic group were comparable to the mean 
ability of the nonathletic group. 
A study of Table 49 reveals that 28 nonathletes or 
27% of the nonathletic group were comparable to the mean 
ability of the athletic group. 
Relative contribution of independent variables.-- The 
relative importance of the several variables as contributors 
to variation in the criterion is worthy of notation. The B 
coefficients in the regression equation are not indicative 
of the contribution of the variables s ince the B coefficients 
usually involve different units of measurement. If B2 is 
numerically twice B3, it aces not follow that X2 is twice 
as important as X3. 
The relative importance of the variables in explaining 
variation in X1, can be judged by the magnitude of the B 
11 
coefficient multiplied by the r coefficient. Table 50 
which follow~ shows the per cent of contribution each 
variable provides for the prediction of the dichotomy • 
1/J. P. Guilford, op. cit., p. 261. 
l 
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Ta ble 50 . Pe r Cent of Contribution Each Vari s,ble Provide s 
f or the Preoiction of the Dichotomy (Hi t;h c hool 
Girl Athletes ana Non· thletes ) 
Va riable 
(1) 
Height . ........... ... . 
V/e i ght . ............•• 
Depth Perception .•.•• 
Peripheral Vision 
Left "'t""""'y e • •••••••••• 
Right Eye .•..•.•••• 
Reaction Time 
Si 1ple . ............ . 
Choice . ............ . 
Discriminatory ..••• 
pan of Apprehension 
Obstacle Ra,ce ••.•.••• 
Basketball 'rhr oY.l .•••• 
Standing Broa d Jmnp •• 
(r) 
( 21 
. 003150 
.031136. 
.000800 
.001578 
.002394 
.000345 
.013920 
.007245 
.000120 
.048841 
.166668 
.044640 
Per Cent of 
Contribution 
to the 
Dic hotomy 
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0 . 3 
3.1 
0 .1 
0.2 
0.2 
o.o 
1.4 
0.7 
o.o 
4.9 
16.7 
4.5 
The data in Table 50 indicate the per cent of contribu-
tion ea ch variable makes to the pred iction of the dichotomy. 
The results are : height, 0.3_%; weight, 3.1%;. oepth percep-
tion, 0.1%; peripheral vision (left eye ), 0 .2%; peripheral 
vision (right eye}, 0.2%; simple re~ction time, O.O%; choice 
reaction time, 1.4%; discrimina tory reaction time, 0. 7%; span 
of apprehension, 0.0%; obstac l e race, 4.9%; ba sketbal l throw, 
16. 7J'~; and standing broao jump, LJ . • 5%. 
There are other contributors to the pre-iction of the 
dichotomy but they can not be i sola.ted since they represent 
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a j oint contribution which r esults from the amount of 
correl ation existin g between the tv,rel ve inaepentlent variables . 
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CHl~PTER V 
SUI•1l\1ARY AND COI~CLUSIONS 
1. Summary 
Purpose of the study. - - The purpo s es of this study were: 
first to de termine whether differences existed i n height and. 
we ight bet\'leen high s chool girl a thletes and nona thletes ; 
second, to de t ermine whether differenc es exi s ted in certa in 
psychological capacities and certain motor abili ty t ests 
b e t ween high school girl athletes and nonathl etes , third, 
to determine the degree of rel ationship between height, weight, 
the psychological capacities and r!.lotor ability tests of high 
school girl athletes and non&t hletes ; and f ourth , to deter-
mine the degree of rela tionsh ip between a d ichotomy (high 
sc hool girl athletes and nona t hletes ) a nd height , weight , cer-
t ain psy chological capacities and cer t a in motor ability tests . 
Summary of procedures .-- A battery of eight psychological 
capacity tests a nd a ba ttery of four motor ability te sts were 
administered to 105 high school gi rl athletes and 102 high 
schoo l girl nona thletes. 
The psyc holo g· ical capac ity tests consisted of one o ep th 
perception te s t, three peripheral vision t ests, three re a ction 
time t ests and one vi sual span of a pprehension t est . 
The Howard -Dolman dep th perception apparatus was used. 
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to measure depth perception of 207 subjects used in this 
study. The mean of the ten trials on the apparatus was useo 
as the depth perception score for each subject. 
The McClure Perimeter wa s used to mea sure peripheral 
vision (left eye, eight eye, total angle) of the 207 subjects 
tested. A series of t en trials was given to each subject 
and he r responses i'Vere recordeo. I f the subject gave cor-
rectly seven out of eight responses for each eye the angle 
was increaseo five degree s and the same series of trials 
was given. Vlhen the subject was making errors consistently, 
the t ester kne1v that the degrees in periphery of the subject 
had been found. The degrees registered on the protractor 
of the instrument were recorded as the subject's s co r e for 
periphe ral vision. 
The Stoetling Visual Reaction Timer was u sed to measure 
the speed of hand responses to a light stimulus in each of 
the three reaction time tests of the 207 subjects studied. 
The tests were classifieo as: (l) a s imple reaction time 
t es t demanding one response to one s timulus; (2) a choice 
react i on time test demanding a choice between two responses 
to two stimuli; (3) a discriminatory reacion time test de-
manding a choice among three responses to three stimuli. 
Each reaction time te s t ha d eleven trials and the median 
of the eleven trials in each test indicateo the reaction time 
score for each subject. 
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The Ol sen method of measuring span of apprehension i•Ias 
used to measure the visual span of apprehension of 207 sub-
jects studied. The total number of dots reported correctly 
was divided by ten and the re sults were recorded as the 
visual span of apprehension-score fo r each subject. 
The Scott and French Motor Ability Battery was used to 
measure motor ability of the 207 subjects tested. The battery 
was composed of an ob stacle race, basketball thro1v for dis-
tance, standing broad jump and motor ability score. The 
scoring techniques used for the motor ability battery in-
cluded the following: 
1. The subject's score for a single tria l in the 
obstacle race was recorded to the nearest tenth 
of ·a second. 
2. The subject's score for the basketball throw for 
distance was aetermined by the best of three thro'\vS . 
The distance was recorded to the nearest foot. 
3. The subject's score for· the standing broad jump was 
determined by the best of three jumps. The dis-
tance was measured to the nearest inch. 
4. The sub ject' s motor ability score was determined 
by the mean of the T scores f or obsta cle race, 
basketball throw ana standing broad jump. The T 
scores 1tlere obtained by reference to the Scott a nd 
French Motor Ability Table for High School Students. 
1/M.G .• Scott and I1. French, op. cit., :pp. 200 - 202. 
y' 
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The data obtained as a result of the administration of 
the psychological capacity tests ana motor ability tests for 
high school girl athletes and nona thletes vTere analyzed as 
follows: 
1. The F - ratio technique was used to determine the 
difference beb.veen the t'tlO study groups for height 
and \veight . 
2. The F - r~tio technique was also used to determine 
the differences between the two study groups for the 
psychological capacity tests and the motor ability 
tests. 
3. The Pearson Produc t-lvioment Coefficient of Correla-
tion~ was used to determine the relationship between 
the psychological capacity te s ts and the motor abil -
ity tests for the two study groups. 
4. Point biserial correlation and discrimina te function 
1vere used to determine the relationship between a 
di chotomy and height, weight, certain psychological 
capacity tests and certain motor ability tests . 
Findings of the study. The vlri t er began \vi th the null 
hypothesis that no differences existed between high school 
girl athlete s and nonathletes in he ight, and vTeight. Analysis 
of variance of the date, revealed that the F - ratios for 
height a.nd \veight v.1ere large enough to be considered highly y 
sign ificant. 
!/The .01 level of confidence vva s the determi nant for highly 
significant data. 
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Of the 207 subjects tested highly significant differ·ences 
exi steo between high school g irl athletes a.nd nona thletes. 
y' 
The 6 ifferences are a s follows: 
1. The difference betvieen the mean of the a thletic 
group and the mean of the nona thletic group in 
height was highly significant. 
2. The difference between t he mean of the athl etic 
group and the mean of the nonathletic group in 
weight was highly significant. 
_!\na lysis of variance vm s used also to investiga te the 
null hypothesis that no diffe rences exi s ted between high 
school girl athletes and none,thlete s in certain psychlogical 
capacity tests and certain motor ability test s . The data for 
each of the eight psychological capacity te s t s indi cated that 
only the obtained F r &tios for simple rea ction ti me and choice 
reaction time were si gnificant. Of the 207 subjects t es ted y 
significant differences and highly significant differences 
exi s ted between high school girl athletes and nonathletes 
for choice reaction time. 
For all of the other psycholog ical capacities t he F 
ratios we r e too small to be considered significant. There-
fore the null hypothese s tha.t no diff erences existed between 
high school girl athletes and nona thletes have to be ac cep tea 
1fThe study group obtaining the h i gher mean score was pre-
sented f irs t in the analysis. 
g/The .05 level of confidence was t he deter·minant for signi-
fic ant data. 
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for oepth perception, peripheral vision (lefty eye, right 
eye, tota l angle), discriminatory reaction time and vi sual 
span of apprehension. 
The data for each of the motor ability tests indicated 
that the F ratios were l arge enough to be considered highly · 
s:Lgnifica.nt . Of the 207 subjects tested significant differ-
e::1ces existed between high school girl athle te s and non-
athletes for the obstacle race, basketball throw, sta nding 
b road jwnp and motor ability score. 
Y. 
The differences are as follows : y 
1. The difference between the mean of the a thletic 
group and the mean of the nonathletic group in 
depth perception was not significant. 
2. The difference between the means of the athletic 
group and the means of the nonathletic group 
in three peripheral vision tests (left eye, right 
eye, total angle) were not s ignificant. 
21 3. The difference betv;een .the me·an of the athletic 
group and the mea.n of the nona thletic group in 
simple reaction time v.ras significant. The d iff-
erence between the mean of the athletic group a nd 
the mean of the nonathletic group in choice reaction 
J:LThe study group obtaining the higher mean score was pre-
sented first in the analysis. 
£/The study group obtaining the 11better 11 me an score here was 
pre sented first in the analysis • . I n reference to depth per-
ception the lower the score the better the performance • 
.2/The study group obtaining the 11better 11 mean score here .was 
presented first in the analysis. In reference to the three 
reaction time tests the lov1er the score the better the performance . 
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time \vas highl y signi ficant. The d i fference betv;een 
the mean of the a thletic group a nd the meEm of the 
nonathl etic g roup in discrimina tory reaction time 
we.s not significant . 
4 . The difference be tv.reen the mean of the athletic 
group and the mean of the nona thletic group in 
visual span of apprehension was not si~nificant . 
5. The difference between the mean of the athletic 
group and the mean of the nonathletic group in the 
obstacle race v1as highly significant e 
6. The difference between the mean of the athletic group 
ana the mean of the nonathletic group in t he ba sket-
ball throw wa s highly s i gnificant. 
7.. The differenc e bet\·;een the mean of the a thletic 
group and the mean of t he nona thletic gr·oup in the 
standing broad jump was hi ghly s i gnificant. 
8.. The difference between the mean of the a thletic 
group a nd the mean of the nonathl etic g r oup i n 
motor ability score was h i ghly s i gnificant . 
The Pearson Product 1'1oment Coef ficient of Correlat ion 
\•,as used to inve stigate the null hypothe se.::. tha t no r e l ation-
ship exi s ted between hei'-ht, we i ght, certa in psychological 
capacity tests an6 certain motor ability te sts for high 
::.chool gi rl athl etes and nonathlete s .. The findings are 
a.s fo llows : 
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1. There is a lovl negative r-elationship between 
height and obstacle race for the athletic g roup . 
2. There is a low positive relationship between: height 
and basketball throw; height and standing broad 
jump; height and motor ability score for the ath-
letic group. 
3 . There is a low negative relationship betvreen: he i ght am 
obstacle r ace; height and standing broad jump for 
the nona thle t ic group . 
4. There is a low positive relationship between : height 
and basketball thrm·l; height and motor abil i ty score 
for the nonathletic gro1..1.p . 
5. 'l1here 1 s a low negative relationship bet1veen: vfeight 
and obstacle race, \veight and standing broad jump; 
weight and motor ability s core for the athletic 
group. 
6. There is a low positive r e l a tionship between: weight 
and baske tba.ll throw for the athletic group. 
7. There is a low negative relationship between : weight 
and obstacle race; weight and standing broad jump ; 
weight and motor ability score for the nonathletic 
group. 
8. There is a lov.J positive r el at ionship b e tween weight 
and basketball thro\v for the nona thl e tic group. 
9. There is a low negative relationship betv1een : depth 
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p~rception ana obsta cle race; o~pth perception ana 
baske tball throw; depth perception ana standing 
broad jump; depth perception ana motor ability 
score for the athletic group~ 
10. There is a low negative relationship between depth 
perception and obstacle r a ce for the nonatluetic 
group. 
11. There i s a low positive relationship between : depth 
perception and basketball throw ; depth perception 
8nd s t anding broad jump; depth perception and motor 
ability score for the nonathletic g roup. 
12. There is a low positive relatio nship betv1een: peri-
pheral vision (lef t eye) ana obsta cle race; peripheral 
vision (left eye ) and stand ing broad jump; peripheral 
vision (left eye) ana motor ability score for the 
athletic group . 
13. There is a low negative relationship between periph-
eral vision (left eye) and basketball throw for the 
athletic g roup. 
14. There is a low positive rel ationship between: periph-
eral vision (left eye) and ob s t acle r ace ; peripheral 
vision (le ft eye ) and basketball throw; peripheral 
vision (left eye) a na standing broad jump· 
- ' 
peripheral 
vision (left eye) and mo tor ability score for the 
nonathletic g roup. 
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15. There is a low negative relationship between: peri-
pheral vision (right eye) and obstacle race; peri-
pheral vision (right eye) and s tanding broad jump; 
peripheral vision (right eye ) and motor ability 
score for the athletic group. 
16. There is a low posit ive relationship between peri-
pheral vision ( right eye) and ba sketball throw for 
the athletic g roup. 
17. There is a low positive relationship between: peri-
pheral vision (right eye) and obstacle r a ce; peri-
pheral vision (right eye) and standing broad jump; 
peripheral vision (right eye) and motor ability 
score for the nonathletic group. 
18. There is a low negative relationship between peri-
pheral vision (right eye) and basketball throvl for 
the nonathletic sroup. 
19. There is a low negative relationship between: peri-
pheral vision (total e.ngl e ) e.na obsta cle race; 
peripheral vision (total angle) and basketball 
throw; peripheral vision (total angle) and standing 
broad jump; peripheral vision (total angle) a nd motor 
ability score for the athletic group. 
20. There is a low positive relationship between: peri-
pheral vision (total angle ) and obstacle race; peri-
pheral vision (total angle ) and basketball throw; 
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peripheral vision (total angle) and standing broa d. 
jump; peripheral vision {total angle) and motor 
ability score for the nona thletic group. 
21. There is a low positive relationship between: simple 
reaction time and obstacle race; simple reaction 
time and basketball throw; simple rea ction time 
ana standing broad jump; simple reaction time and 
motor ability score for the athletic group. 
22. There is a low positive ·relationship between: simple 
reaction time and obstacle race; simple reaction 
time and standing broad jump; simple reaction time 
and motor ability score for the nonathletic group. 
23. There is a low negat i ve re l at i onship between simple 
reaction time and basketball throw for the nonath-
letic group. 
24. There is a low positive r ela tionsfup between: choice 
reac tion time and obs tacle race; choice rea ction 
time and basketball throw; choice reaction time 
and standing broad jump; choice reaction time and 
motor ability score for the athletic group. 
25. There is a low positive r e lationship between: choice 
reaction time and obsta cle race; choice reaction 
time and bas~etball throw; choice re action time and 
sta no i ng broad ju1np; choice reaction time and motor 
ability score for the nonathletic group. 
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26. There is a low positive relationship between: dis-
criminatory reaction time and obstacle race; dis-
criminatory reaction time and standing broad jump; 
discriminatory reaction time and motor ability score 
for the athletic group. 
27. There is a low negative relationship betv-reen discri-
minatory reaction time and basketball throv.r for 
the athletic group. 
28. There is a lovl positive relationship between: dis-
criminatory reaction time and obstacle race; discri-
minatory reaction time and ba sketball throw; discri-
minatory reaction time ana stana ing broa d jump; 
discriminato ry reaction time and motor ability score 
for the nonathletic group. 
29. 'I1here is a low positive relationship between: visual 
span of apprehension and obsta.cle race; visual span 
of apprehension and ba sketball throw; visual span of 
apprehension and stanoing broad jump; visual span of 
apprehension and motor ability score for the athletic 
group. 
30. There is a low positive relationship betvreen: visual 
span of apprehension ana obsta,cle race; visual span 
of apprehension and motor ability score for the non-
athletic group . 
31. There is a low negative relationship between: v isual 
span of apprehension and basketball throw; visual 
I_ 
149 
span of apprehension and stand ing broad jump f or 
the nona thle tic group . 
Point bi serial cor rel a tion was used to inve sti gate the 
null hypoth e se s t hat no re l ationshi p exi sted be t v,reen a dich-
otomy and height, we i Eht, c ert a in psyc holog ica l capacity 
te s t s and c ertain mo tor abili ty tests. The finding s are as 
follov;s: 
1. There i s a lo~1 po s itive re l a tionship bet1-.reen the 
dichotomy and hei ht . 
2 . There is a low po s itive rela tionship betvreen the 
di chotomy and ,,reight. 
3. ':L'here i s a lov·T po s itive r e l a tionship between the 
di chotomy and depth perception. 
4 . There i s a low positive r e l a tionship between : the 
di c ho tomy a nd peri phera l vision (left eye ) ; the 
dichotomy ~.nd peri phera l vi s ion ( ri ght ey e ); the 
dichotomy and periphere. l visi on (total ang l e ). 
5. There i s a lovr :;lOBi ti ve rel a tionshi p between : the 
dichotomy and simpl e r 2a ction time ; the d icho tomy 
and c ho ice r eac tion time; the dic!.10tomy e.nd d iscri-
mina tory r eac tion time . 
6. There i s a low positive r e l a tionshi p between the 
dichoto1y and vi sua l span of apprehensi on. 11 . 
7. There i s a medium positive relat ionship bet1·1een 
YA medium re l a t i onshi ·p vvas establi shed ·"' s a correl r~tion 
b etween . 350 and .700.-
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t he dic h otomy and obsta cle r a ce. 
8 . There i s a medium p ositive relationship between the 
d ich otomy and b a s k e tball t hrow . 
9 . There i s a medium positive rela tions h ip b e t we en 
the dic h otomy a nd st anding broad jump. 
10. Th~re i s a medium p o sitiv e relationsh ip b etween t he 
dichotomy ·an d motor a bility s co re .. 
The d i s crimine. t e function \va s used to predict a dichotomy 
( h i e;h s ch ool girl a thle te a nd nonath l e t e ) from heis ht, vreight, 
c e rtain psycholo~ ical capacity tests a nd c erta in c otor 
a bil ity t e e ts . 
~ re r e s sion eque.tion -: ra s fbrmul~te d f o r r e dictins the 
c r iterion from twelve indep endent va ri ables . The se va ria bles 
included : heig ht; wei ht; dep th :perception; periphera l vision 
(le ft e~re ) ; periphere.l vision ( r i ght eye ) ; simpl e rea ction 
time; choic e r eaction time; di scri mina tory rea ction time; spa.n 
of app rehension; ob s tacle r a ce; basketball thr ow; and s tanding 
broa d jwnp. The finding s a re as f ol lov;s: 
1 . The multi p l e corre l a tion c oeffici ent for predic ting 
a d ic hotomy from the i ndependent v a ria b l es i s .6052 . 
2 . The sta nd a r d error of es timat e to measure the a ccur-
acy of pred ictin~~ a dich o tomy from the ind e p endent · 
v a riabl e s is .39805 . 
3 . A plic a t i on of the r e c r e s s ion e quation reve a ls t b2t 
84 a t h l e t e s or 80% of the a thletic g roup are cla sified 
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correctly. Twenty-one athle tes or 20% of the 
athletic group were comparable to the mean ability 
of the nonathletes. 
4. Application of the regression equation reveals 
that 74 nonathletes or 73% of the nonathletic group 
are class ified correctly. Twenty-eight nonathletes 
or 27% of the nonathletic group were comparable 
to the mean ability of the athletes. 
5. The relative importance of the variables in explain-
ing variation in the dichotomy ca n be judged by the 
per cent of contribution each variable provides for 
the prediction of t he dichotomy. Noted here a re 
the per cents: height, 0.3%; weight, 3.1%; depth 
perception, 0.1%; peripheral vision (left eye), 
0.2%; peripheral vision (right eye), 0.2%; simple 
reaction time, 0.0%; choice rea ction time, 1.4%; 
discriminatory reaction time , 0.7%; span of appre-
hension, 0.0%; obstacle race, 4.9%; basketball 
throw, 16.7%; and standing broad j ump , 4.5%. 
2. Conclusions 
Conclusions of the study.-- The following conclusions 
are based upon the data obtained from the investigation: 
y' 
1. Highly significant differences are found between 
1/ The .01 level of confidence \vas selected as the deter-
minant for highly significant data. 
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high school girl athletes and nonathletes in y 
height. 
2. Highly significant differences are found between 
high school girl athletes and nonathletes in weight. 
3. Differences are found between high school girl 
athletes and nonathletes in the following psycho-
Y logical tests: significant differences are found 
in simple reaction time and highly significant 
differences a re found in choice reaction time. 
4. No significant diff erences are found between high 
school girl athletes and nonathletes in the following 
psychological tests: depth perception, peripheral 
vision, discriminatory reaction time, and visual 
span of apprehension. 
5. Highly significant differences are found between 
high school girl athletes and nonathletes in the 
following motor ability tests: obstacle r a ce; bas-
ketball throw; standing br~ad jump; and motor ability 
score. 
6. A low degree of relationship exists between height, 
weight, the psychological capacity test scores on 
depth perception, peripheral vision, reaction time, 
visual span of apprehension and the motor ability 
test scores on obstacle race, basketball throw, 
±/The study group in whose favor the significant difference 
was found is presented first in the analysis. 
g/The .05 level of confidence wa s selected as the determinant 
for significant data. 
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standing broad jump and motor ability score for both 
the high school girl athletes and nonathletes. 
7. There is a low degree of relationship between a 
dichotomy (high school girl athletes and nonathletes) 
8. 
and height, weight, depth perception, peripheral 
vision, reaction time, and visual span of appre-
hension. 
11 
There is a medium degree of relationship between 
a dichotomy (high school girl athletes and non-
athletes) and obsta cle race, basketball throw, a nd 
standing broad jump. 
9 . The ::·score an' any -,one·,-psy.chploglcal. test in no way 
indicates the score for any one motor ability test. 
10. Eighty-four athletes or 80% of the athletic group 
are classified correctly. Twenty-one athletes or 
20% of the athletic group were comparable to the 
mean ability of the nonathletes. 
11. Seventy-four nonathletes or 73% of the nonathletic 
group are classified correctly. Twenty-eight non-
athletes or 27% of the nonathletic group were 
comparable to the mean abili ty of the a t hletes. 
12. The baske tball throw is almost three and one-half 
times as valuable as any other- variable for the 
prediction of an athlete. Of some i mportance for 
the prediction of an athlete are the variables: 
!/A medium relationship vvas established as a correla tion 
between .350 and .700. 
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weight, obstacle race, and standing broad jump. 
Of little or no importance for the prediction of 
an athlete are: height, depth perception, periph-
eral vision, reaction time, and visual span of_ 
apprehension. 
Limitations of the , study.-- The writer acknowledges 
the following to be limitations of the study: 
1. The subjects in this study were limited to girls 
from selected high schools in the metropolitan 
Boston area. 
2. Other factors could be used to further refine the 
definitions of athlete and nonathlete. 
3. Variables such as interest, motivation and level 
of maturation were not considered in this study. 
4. A limited number of psychological capacity tests 
and motor ability tests were used .• 
3. Recommendations for Further Research 
Recommendations for further research.-- On the basis of 
the results of this investigation the following recommenda-
tions seem justifiable: 
1. Investigations similar to this one could be made 
in other geographical locations. 
2. An investigation similar to this one could be made 
at the junior high school level. 
3. An investigation similar to this one could be made 
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at the college level. 
4. An investigation similar to this one could be made 
with members of Olympic teams or members of the 
United States Women's Field Hochey Team and/or 
members of the United States Women's Lacrosse Team. 
5. An investigation could be made to determine what 
other variables contribute to the prediction of 
athletic ability. 
APPENDIX A 
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Table 51 . Raw Scores in the Psychological Capacity Tests for 
105 High School Girl Athletes 
Reaction Time in Depth Span of Peripheral Vision 
Case Hunoreoths of Seconds Percep- Apprehen- Anp;le of Dep:,rees 
No. Simple Choice Piscrim· tion cion Left Right Total 
ina tory in mm. Number o~ Eye Eye Angle 
Dots (10 
(1) (2} (31 __(4) {5) (6) (7) (8) ( 9) 
-
- -
1 29 40 46 21 48 95 95 190 
2 23 49 63 91 70 90 100 190 
3 35 55 59 17 : 58 90 100 190 
4 30 55 56 16 96:. 100 100 200 
5 38 53 60. . 53 / 97 100 90 190 
6_ 50 67 90 18 63 90 95 185 
7 29 57 65 31 I 47 90 100 195 
8 22 48 53 51 77 90 100 190 
9 32 50 51 11 95 85 100 185 
10 28 45 55 43 88 90 90 180 
11 40 55 58 16 80 90 90 180 
12 30 51 55 18 99 90 95 185 
13 43 61 6.0 14 99 90 90 180 
14 25 52 63 19 89 90 100 190 
15 29 53 56 19 78 90 100 190 
16 28 59 62 31 105 90 90 180 
17 23 41 48 20 47 85 100 185 
18 38 57 61 45 81 90 85 175 
19 36 56 66 15 68 90 90 180 
20 30 59 62 15 . 78 90 95 185 
21 36 62 63 15 ; 84 95 95 190 
22 43 61 59 43 68 85 90 175 
23 26 54 59 43 57 85 85 170 
24 41 58 66 48 
' 
102 90 100 190 
25 29 49 49 63 
, , 68 90 90 180 
I 
/ 
26 41 56 63 17 81 95 100 195 
27 42 59 5:7 33 71 90 90 180 
28 42 51 59 28 72 95 95 190 
29 33 39 57 11 48 90 95 185 
30 50 69 71 23 78 85 90 .175 
31 27 46 57 5 94 95 100 195 
(continued on next page) 
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Table 5 L ( continued). 
Reaction Time in Depth .Span of Peripheral Visio n 
Case Hundredths of Seconds Per cep- Appr ehen- ~le of De~rees 
No. Simple Choice Disc rim- t i on sion Left Right Total 
ina tory in mm. Numbe( o,1 Eye Eye Angle Dots 10 
(lJ (2) ( 3J ( 4J ( 5) (6) (7) {8) {9) 
-
_, 
.- - . 
32 35 49 47 30 104 95 100 195 
33 44 66 69 17 67 90 95 185 
34 48 . 58 64 31 95 95 100 195 
35 41 55 62 17 91 80 100 180 
36. 36 53 74 18 90 90 80 170 
37 45 37 54 7 56 85 90 175 
38 27 50 53 • 6 11 95 100 195 
39 26. 49 49 25 79 85 95 180 
40 26 50 52 13 77 85 80 165 
41 30 58 63 14 93 95 95 190 
42 29 47 55 16 74 100 100 200 
43 27 45 52 19 77 95 100 195 
44 27 47 54 12 6q 95 . 100 195 
45 34 55 57 16 77 95 90 185 
46 44 55 55 20 75 95 100 195 
47 45 62 61 69 43 100 100 200 
48 38 56 57 14 105 90 100 190 
49 34 48 55 30 52 85 95 180 
50 31 50 53 23 61 90 90 180 
51 30 43 51 49 97 90 90 180 
52 33 47 61 22 75 80 95 175 
53 33 57 61 14 71 85 95 180 
54 38 49 53 27 56 90 95 185 
55: 44 55 59 11 64 90 95 185 
56 29 52 52 30 87 90 95 185 
57 33 55 99 11 59 90 95 185 
58 29 54 56 17 44 85 85 170 
59 39 56 73 36 91 90 95 185 
60 26 37 . 53 20 99 90 100 190 
61 31 51 64 . 14 90 90 100 190 
62 45 53 60 26 77 95 100 195 
63 27 46 58 19 81 80 9 5 175 
64 32 48 57 31 45 90 9 5 185 
65 34 48 55 58 43 100 95 195 
(continued on next page) 
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Table 51. (continued) 
.. 
Reaction Time in Depth Span of Peripheral Vision 
C.ase Hundredths of Seconds Percep- Apprehen- Angle of Degrees 
No. Simple Choice Disc rim- tion sion. Left Rie;ht Total 
ina tory in mm. Number of Eye Eye Angle 
Dots (10) 
(1) ( 2_) (3) (4) (5) ( 6 ) !:l J7J (8) J9) 
' 
~ 
66 42 52 54 16 73 95 100 195 
67 31 54 59 24 91 90 95 185 
68 34 49 60 10 38 90 95 185 
69 38 38 63 10 72 85 95 180 
70 34 34 49 62 55 90 90 180 
71 28 50 55 57 59 90 95 185 
72 26 54 68 40 46 90 95 185 
73 34 47 49 17 72 95 100 195 
74 38 55 52 5 76 90 100 190 
75 39 55 60 12 60 90 90 180 
76 37 49 56 44 81 90 100 190 
77 42 61 67 50 63 95 95 190 
78 31 46 51 29 71 95 100 195 
79 42 55 66 24 82 90 90 180 
80 42 58 59 26 82 90 95 185 
81 40 45 54 17 74 85 90 175 
82 39 63 61 19 91 95 95 190 
83 35 58 76 15 77 95 95 190 
84 41 56 71 44 78 90 85 175 
85 41 54 54 16 92 90 100 190 
' 
86 31 46 54 12 62 85 .90 175 
87 22 50 51 60 90 100 95 195 
88 24 51 51 176 110 100 90 190 
89 27 52 57 13 91 95 95 190 
90 34 60 57 42 79 95 90 185 
91 23 40 53 27 72 85 100 185 
92 27 45 66 22 77 95 100 195 
93 31 50 51 24 92 95 100 195 
94 25 43 51 20 97 90 85 175 
95 24 51 52 9 59 95 90 185 
96 24 39 48 10 88 100 100 200 
97 28 58 63 9 84 100 95 195 
98 30 42 49 26 81 100 95 195 
99 31 46 57 17 94 100 100 200 
(concluded on ne let a e) p g 
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Table 5L ( concl uaed). 
Reaction Time in Depth Span of Peripheral Vision 
Case Hundredths of Seconds ~Perc ep- Apprehen- Angle of Degrees 
N.o. Simple Choice Disc rim- tion sion Left Right Total 
ina tory in mm. Number of Eye Eye Angle 
Dots ( 101 ( 1} ( 2) ( 3) ( 4 ) ( 5) { 6 ) ( 7) (8) 12l 
100 37 51 60 13 67 95 95 190 
101 41 53 59 25 85 95 90 185 
102 22 39 51 7 59 90 95 185 
103 24 44 52 31 97 95 100 195 
104 32 41 57 ll 77 90 90 180 
105 28 45 54 8 95 100 95 195 
l 
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Table 52 . Raw Scores in the Psychological Capacity Tests for 
102 High School Girl Nona th1etes 
Reaction Time in Depth Span of Peripheral Vision 
Case Hundredths of Seconds Percep- Appre- ~e of Degrees 
No. Simple Choice Disc rim- tion hension Left Right Total 
ina tory in mm. Number of (Dots ( 10) Eye Eye flmgle 
(1) (2J <31 w (5) (6) (7) (b) l9 J 
1 32 50 62 38 60 90 95 185 
2 39 55 53 36 56 90 95 185 
3 27 57 55 29 61 90 90 180 
4 30 54 58 26 50 90 95 185 
5 36 56 65 23 73 95 90 185 
6 34 65 68 24 99 90 95 185 
7 58 70 85 22 65 90 90 180 
8 35 59 58 17 67 85 90 175 
9 35 56 53 12 69 95 95 190 10 40 55 56 32 80 95 95 190 
11 42 45 52 23 79 90 90 180 
12 34 70 64 7 77 90 85 175 
13 26 60 60 131 64 85 90 175 14 34 74 69 17 87 90 95 185 
15. 29 55 58 44 98 90 95 185 
16 47 58 75 14 50 90 90 180 
17 36 62 69 20 65 80 95 175 18 34 50 47 13 100 90 95 185 
19 41 59 66 18 85 85 95 180 20 32 49 54 16 83 85 95 180 
21 36 53 62 9 64 95 100 195 22 25 43 52 34 85 90 95 185 23 30 48 59 23 87 95 95 190 24 39 64 73 17 70 95 100 195 
25 29 52 54 . 44 83 80 90 170 
26 32 50 56 17 75 90 95 185 27 28 55 65 so 67 85 85 170 28 47 53 63 10 71 80 90 170 
29 36 52 64 24 65 90 95 185 30 36 53 49 8 101 95 95 190 
31 34 53 62 14 68 95 95 190 32 26 45 45 14 72 95 100 195 
33 40 58 60 9 51 85 100 185 34 38 54 58 23 95 80 100 180 
35 30 52 63 11 51 90 85 175 (contihued on next pa e} g 
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Table 52 .( continued). 
Reaction Time in Depth Span of Peripheral Vision 
Case la.moredths of Seconds Percep- Appre- Angle of Degrees 
No. Simple Choice Disc rim- tion hension Left Right Total 
ina tory in mm. Number o1 Eye Eye ~ngle 
Dots (10 
(1) (2) (3_)_ (4) (5) ( 6) . (7) (t$) l9) 
36 42 53 51 10 39 95 95 190 
37 26 45 51 67 89 85 80 165 
38 31 53 56 19 58 90 100 190 
39 28 44 56 17 73 85 90 175 
40 40 55 58 21 76 90 95 185 
41 38 61 68 8 64 85 95 180 
42 31 55- 60 30 49 90 100 190 
43 35 55 64 43 78 . 95 90 185 
44 31 46 52 11 58 95 100 195 
45 43 58 62 11 50 95 95 190 
46 42 58 61 17 81 85 95 180 
47 47 65 66 24 69 90 90 180 
48 33 45 56 13 63 95 100 195 
49 39 46 59 10 69 95 95 190 
50 34 51 66 18 76 90 100 190 
51 36 53 57 17 66 90 75 165 
52 41 54 58 98 63 95 95 190 
53 40 50 55 36 76. 95 95 190 
54 26 55 73 18 81 90 90 180 
55 43 56 65 19 69 90 100 190 
56 46 61 70 24 67 90 90 180 
57 38 46 59 61 84 95 95 190 
58 36 54 54 40 104 90 100 190 
59 48 59 65 10 49 85 90 175 
60 40 58 67 18 74 95 95 190 
61 35 44 54 20 86 90 90 180 
62 35 63 57 21 40 90 90 180 
63 43 57 61 22 41 90 85 175 
64 42 54 64 17 50 100 100 200 
65 37 45 54 10 85 95 100 195 
66.. 31 45 53 15 84 85 95 180 
67 30 43 49 27 97 95 100 195 
68 37 54 65 13 98 100 100 200 
69 32 51 61 15 82 90 90 180 
70 33 61 65 58 57 90 90 180 ( concluded on next p g ) a e 
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Table 52. (concluded). 
Reaction Time in Depth Span of Peripheral Vision 
Case Hundredths of Seconds Percep- Appre- Angle of Def rees 
No. Simple Choice Disc rim- tion hension Left ight "~'~otal 
ina tory in mm. Number of . Eye Eye !lligle 
Dots (10) 
(1) (2) _( 3) (4) (5) ( 6) (7) (8) (_9) 
71 41 52 52 15 87 100 100 200 
72 37 52 72 17 72 85 90 175 
73 35 58 56 20 114 85 95 180 
74 21 49 56 16 80 85 100 185 
75 40 53 63 117 81 90 10C 190 
76. 42 60 50 136 77 95 9C 185 
77 42 62 70 17 81 95 95 190 
78 26 48 61 28 77 100 10C 200 
79 30 49 52 32 84 100 10( 200 
80 42 59 61 12 75 90 10( 190 
81 39 52 55 25 87 85 gc: 180 
82 34 51 57 43 80 100 10c 200 
83 30 52 54 41 74 90 10( 19Q 
84 32 54 56 18 85 100 10( 200 
85 54 74 78 23 94 95 9: 190 
86 32 52 64 38 75 95 9~ 190 
87 39 47 53 20 75 90 9C 180 
88 44 54 56 18 60 100 91: 195 
89 26 53 56 28 65 95 10c 195. 
90 53 60 71 18 68 100 10( 200 
91 29 62 56 125 63 100 91: 195 
92 32 6:0 62 14 69 95 9( 185 
93 28 40 52 16 81 85 8~ 170 
94 26 62 66 67 56 100 9; 195 
95 31 53 54 42 89 90 9C 180 
96 23 45 54 12 66 100 10C 200 
97 36 52 61 31 58 95 9: 190 
98 26 52 52 16 62 95 9C 195 
99 28 52 61 ll 75 90 9C 180 
100 35 50 49 32 114 90 9C 180 
101 23 43 55 25 81 100 100 200 
102 28 58 53 15 83 95 90 185 
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Table 5 3. Height, \'Ieight and fun..,r Scores and T Score s in the 
Motor Ability Test s f or 105 High School Girl Athle t e s 
Obstacle Race Basketball Throw Standing Total Ave rag 
Ca se Ht. Wt. Time in T Distance T Broad Jumn 1-iotor Motor 
No. Seconds Score in Fee t Score Dis- T Abil- Abil-
t ance ScorE ity T ity T 
i n In . Score Score 
('1) {2 ( 3) ( 4) ( 5 ) Ceil I( 7 J ( 8), . (9) (10) (11) 
-
-
. .• 
- -
-
1 71 144 19.6 67 49 65 79 60 192 64 
2 68 143 20.6 62 70 78 81 61 201 67 
3 65 129 19.8 67 55 70 74 55 192 64 
4 63 135 20.4 64 66 76 62 43 173 58 
5 67 128 20.0 64 57 70 83 63 197 66 
6 . 63 110 23. 0 48 64 73 75 56 177 59 
7 67 113 21.6.. 57 45 60 81 6J. 178 59 
8 65 165 19.4 70 65 75 80 61 206 69 
9 63 138 23.3 48 51 67 67 47 162 54 
10 66 112 19 .o 70 68 77 81 61 208 69 
11 62 112 20.2 64 45 6_0 80 61 185 62 
12 65 105 20,0 6.4 45 60 71 50 174 58 
13 63 118 21.0 59 51 67 81 61 187 62 
14 64 119 20.1 64 57 70 68 48 182 6.1 
15 71 155 20.7 62 42 57 75 56 175 58 
16 64 115 19.2 70 58 71 80 6l 202 67 
17 65 113 19 .6_ 67 61 72 74 55 194 65 
18 68 125 19.8 67 47 63 75 56 186 62 
19 68 155 24 .4 44 51 67 64 45 156 52 
20 67 l25 20.6 62 51 6~ 74 55 184 61 
21 65 129 22. 2 54 41 56 51 34 144 48 
22 68 145 24 .2 44 39 53 56 38 135 4 5 
23 62 102 19.2 70 59 71 80 61 202 67 
24 66 158 20.2 64 57 70 71 50 1 84 61 
25 68 132 19.9 67 38 52 70 49 168 56 
26_· 62 112 20.1 64 58 71 74 55 190 63 
27 63 124 21.6 57 45 60 74 55 172 57 
28 64 1 26 21.8 57 50 66. 67 47 170 57 
29 67 133 20.B 62 41 56 69 48 166 55 
30 65 1 20 19.4 70 56 70 76 57 197 66 
31 63 115 19.6 70 53 68 80 61 19~ 65 
32 68 140 17.2 76 80 80 92 74 230 77 
33 67 145 20.0 64 49 65 70 49 178 59 
34 64 130 24.8 42 48 64 63 44 150 50 
35 63 112 19.4 70 52 68 70 49 187 62 
r (continued on next page) 
e 
~ -- ---
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Table 53 . (continued). 
Obstacle Race B~sketball Throw Standing Total Avera ga 
C.ase Ht. ilt. Time in T_ Distance T Broad Junro Iv!otor Motor 
No. Seconds Score in Feet Score Dis- T. Abil- Abil-
tance Score ity T ity T_ 
in In Score Score 
(1.). ( 2) (3) 141 ( 5) ' (6) (71 _uu. 12.1 JlOJ (11) 
. 
' - -- -
36 67 137 20.0 64 60 71 87 69 204 68 
37 62 120 20.8 62 57 70 62 43 175 58 
38 68 135 18.4 76 66 76 68 48 200 67 
39 66 120 19.0 70 48 64 69 48 183 61 
40 64 108 18.6 76 51 67 86 68 211 70 
41 62 118 18.6 76 53 68 81 61 205 68 
42 66 135 19.8 67 50 66 76 57 190 63 
43 65 140 20.0 64 42 57 72 52 173 58 
44 67 138 18.2 76. 60 71 75 56 203 68 
45 63 122 19.2 70 49 65 83 63 198 6.6 
46 65 125 20.8 62 60 71 78 59 192 6_4 
47 63 126 22.8 51 43 58 70 52 161 54 
48 66 137 20.1 64 61 72 74 55 191 64 
49 69 136 23.3 48 47 63 84 64 175 58 
50 65 143 19 .o 70 71 78 71 50 198 66. 
51 66 167 19.8 67 68 77 70 52 196 65 
52 65 110 20.7 62 71 78 64 45 185 62 
53 66 113 18.2 76 54 69 83 63 208 69 
54 66 126 18.9 76 64 73 76 57 206 69 
55 64 118 21.1 59 53 68 68 48 175 58 
56 64 144 21.2 59 39 53 68 48 160 53 
57· 66: 121 20.6_ 6.2 62 72 68 48 182 61 
58 62 131 19 .o 70 65 75 78 59 204 68 
59 67 148 23.0 48 55 70 64 45 163 54 
60 65 114 20.9 62 53 68 80 61 191 64 
61 66 146 21.2 59 73 80 81 61 200 6.7 
6.2 66 144 20.2 64 69 78 76 57 199 66, 
63 64 120 18.6 76 58 71 84 64 211 70 
64 67 139 19.6 67 57 70 82 62 199 6.6. 
65 68 127 20.0 64 51 67 80 61 192 64 
66 62 101 18.8 76 65 75 78 59 210 70 
67 66 136 18 .6 76 57 70 88 70 216 72 
68 66 128 20.0 64 59 71 82 62 197 66 
69 63 104 21.8 57 41 56 83 63 176. 59 
70 62 122 21.9 57 60 71 71 50 178 59 
I conc1~ded on next page; 
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Table 53 ~ (concluded). 
Obstacle Race Basketball Throw Standing Total Avera ge 
Case Ht. Wt. Time in T Distance T . . Broad Jurn12 Motor Motor 
No. Seconds Score in_ Feet Score Dis- T. Abil- Abil-
tance Score ity T ity T 
in In Score Score 
(1) (2) (3) _(4) ( 5) ( 6) (7) (8) (9) (10) (lll 
-
- . 
71 63 99 19 .o 70 56 70 78 59 199 66. 
72 64 128 22. 8 51 54 69 71 50 170 57 
73 65 114 22.8 51 52 68 71 50 169 56. 
74 67 124 19 .6. 67 55 70 79 60 197 66 
75 70 165 24.0 44 61 72 67 47 163 54 
76 66 150 19.6 67 76 80 83 63 210 73 
77 62 111 21.0 59 59 71 72 52 182 61 
78 65 131 21.4 59 53 68 81 61 188 63 
79 63 122 22.6 51 6~ 72 76 57 180 60 
80 67 136 22.0 54 58 71 77 58 183 6.1 
81 65 119 19.2 70 66 76 76 57 203 6.8 
82 63 116 21.6 57 41 56 71 50 163 54 
83 66 128 25.0 39 44 59 72 52 150 50 
84 64 144 22.0 54 60 71 65 46 171 57 
85 67 143 21.2 59 47 63 6_7 47 169 56 
86 66 136 18.8 76 69 78 77 58 212 71 
87 68 135 19.2 70 69 78 75 56 204 68 
88 65 117 17.6 76 49 65 80 61 202 67 
89 68 147 19 .o 70 61 72 72 52 194 65 
90 65 134 19.8 67 59 71 72 52 190 63 
91 67 110 21.0 59 69 78 76 57 194 65 
92 65 120 21.4 59 78 80 74 55 194 65 
93 68 121 19.4 70 50 66 73 54 190 63 
94 68 131 19.0 70 75 80 79 60 210 70 
95 68 139 19.4 70 59 71 70 49 19 0 63 
96 61 118 17.0 76 49 65 82 62 203 68 
97 64 120 18.1 76 57 70 68 48 194 65 
98 63 111 19.2 70 50 66 75 56 192 64 
99 67 133 20.0 64 53 68 86 68 200 67 
100 66 130 18 .4 76 51 67 87 69 212 71 
101 66 130 18.4 76 51 67 87 69 212 71 
102 62 114 18.6:. 76 47 63 69 48 187 62 
103 68 149 20.7 62 41 56 75 56 174 58 
104 65 121 19.6 6-7 58 71 86 68 206 69 
105 65 128 21.2 59 49 65 83 63 187 62 
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Table 54 ~ Height, Weight and Raw Scores and T Scores in the 
Motor .Ability Test s for 102 High School Girl Nonathletes 
Obstacle Race Ba sketball Throw Standing Tota l ~vera ge 
Case .Ht . \'lt. Time in T Distance T Broad Jum:2 IVJo tor Motor 
No. Seconds Score in Feet Score Dis- T Abil- Abil-
tance Score ity T ity T 
in In Score Score ( 1) (2) ( 3) (_4 ) L5) __{_Ql_ {7 ) J 81 _19) {101 ( 11 ), 
-
1 66 112 17.4 76 45 60 82 62 198 66 
2 65 116 22.2 54 47 63 6_4 45 162 54 
3 65 12~ 21.0 59 62 73 74 55 187 62 
4 67 126 25.0 39 45 60 71 50 149 50 
5 63 12( 21 .2 59 59 71 65 46 176 59 
6. 65 138 23.2 48 40 55 72 52 155 52 
7 64 12( 25.0 39 37 51 59 40 130 43 
8~ 63 116 23.2 48 35 49 70 49 146 49 
9 63 12( 22.7 51 50 66 56 38 155. 52 
10 67 12( 20.5 62 53 6.8 71 50 180 60 
11 67 125 21.2 59 42 57 77 58 174 58 
12 66 118 23.9 46 37 51 62 43 140 47 
13 63 118 22,i2 54 40 55 56 38 147 49 
14 61 104 20.0 64 58 71 76 57 192 64 
15 67 130 20.2 64 39 53 75 56 173 58 
16. 66 125 20 .2 64 44 59 81 61 185 62 
17 62 117 20.9 62 29 41 51 34 137 48 
18 66 110 20.7 62 48 64 68 48 174 58 
19 66 115 21.9 57 53 68 71 50 175 58 20 60 101 20.6 62 28 40 48 32 134 45 
21 67 140 20.5 62 45 60 69 48 170 57 22 64 125 18.6 76 41 56 74 55. 187 62 
23 65 126 21.2 59 52 68 66 47 174 58 24 67 128 24.2 44 44 59 66 47 150 50 
25 66 123 20.9 62 57 70 81 61 193 64 
26 70 145 24.8 42 37 51 53 36 129 43 
27 66 125 23 .6 46 47 63 55 37 146 49 28 67 128 23.2 48 37 51 51 34 133 44 
29 67 128 20.2 64 53 68 70 49 181 60 
30 61 102 20.4 64 39 53 69 48 165 55 
31 66 124 20.6 62 55 70 80 61 193 64 
32 63 109 22.2 54 38 52 67 47 153 51 
33 65 124 20.0 64 45 60 69 48 172 57 34 64 118 22 . 8 51 46 62 61 42 155 52 
35 64 115 21.4 59 43 58 69 48 165 55 (convinued on ne xt pa e) 
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Table 5Ll . (continued). 
Obstacle Race Basketball Throw Standing Total Averae; e 
Case Ht Vlt. Time in T Distance T Broad Jump Motor Ivlotor 
No. Seconos Score in F.eet Score Dis- T. Abil- Abi1-
tance Score ity 'r ity T 
in In Score Score 
( 1) {2 ( 3) (4) ( 5) (6) ( 7) TB1 19J {10) (11) 
-
36 64 120 22.2 54 44 59 64 45 158 53 
37 63 108 20.6 62 30 44 76 57 163 54 
38 65 139 18 .5 76 48 64 78 59 199 66 
39 57 150 21.7 57 46 62 69 48 167 56 
40 65 112 20.9 62 39 53 72 52 167 56 
41 67 140 22.1 54 54 69 72 52 175 58 
42 61 101 22.6 51 34 47 70 52 150 50 
43 67 137 24.2 44 48 64 77 58 166 55 
44 67 136 21.4 59 43 58 75 56 173 58 
45 63 117 20.2 64 62 72 78 59 195 65 
46 64 134 21.8 57 61 72 67 47 176 59 
47 65 124 25.8 37 48 64 68 48 149 50 
48 63 117 21.8 57 33 46 82 62 165 55 
49 65 124 25.8 37 31 44 62 43 124 4l 
50 65 125 23.2 48 33 46 66 47 141 47 
51 61 110 21.6 57 51 67 74 55 179 60 
52 66 +18 20.5 62 42 57 80 61 180 60 
53 62 107 21.4 59 54 69 76 57 185 62 
54 61 121 20.2 64 50 66 78 59 189 63 
55 67 126 21.6 57 40 62 69 48 167 56. 
56 62 121 27.6 32 Yr 51 47 32 115 38 
57 63 119 22.8 51 45 60 68 48 159 53 
58 65 123 22.2 54 45 60 74 55 169 56 
59 60 110 22.0 54 32 45 83 63 162 54 
60 63 117 21.0 59 42 57 65 46 162 54 
61 63 115 22.5 51 42 57 80 61 169 56 
62 61 115 27.6 32 30 42 56 38 112 37 
63 63 120 22.0 54 55 70 76 57 181 60 
64 65 127 22.8 51 56 70 . 70 52 173 58 
65 64 131 23.0 48 44 59 69 48 155 52 
66 65 112 22.7 51 40 55 57 38 144 48 
67 65 128 21~1 59 44 59 59 40 158 53 
68 64 139 24.7 42 45 60 62 43 145 48 
69 61 110 19.7 67 44 59 67 47 173 58 
70 68 123 22.9 ' 51 38 52 52 35 138 46 (concluded on next paEe) 
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Table 54 ( concluoeo). 
!Ob s t a cle Ra ce Ba s ketball Thr ow St andi ng Tota l !\ve r age 
Ca se Ht. vlt. Time in T Di s t ance T Broa d J um:2 No tor iVIotor 
No. Seconds Score i n Fee t Score Di s - T Abi l- ~bil-
t ance SC O!"! ity 'I ity T 
in In Score !score ( 1) ( 2) (3 (4) (5) (62. ('""() ( 8 ) ( 9 ), (10 ) 1111 
71 62 102 21.4 59 . 41 56 71 50 165 55 72 65 141 22.8 51 75 86 55 37 168 56 
73 67 124 22.0 54 48 64 71 50 168 56 
74 66 130 21.6 57 45 60 71 50 167 56 
75 64 122 20.1 64 45 60 66 47 171 57 
76 61 100 20.3 64 38 52 48 32 148 47 
77 64 118 19 .9 67 50 66 89 71 204 68 
78 65 115 21.1 59 35 49 83 63 171 57 79 62 116 19.2 70 35 49 76 57 176 59 80 66 132 21.0 59 46 62 68 48 169 56 
81 69 138 23.3 48 41 56 55 37 141 47 82 62 125 22.9 51 46 62 66 47 160 53 83 66 125 22.3 48 45 60 77 58 166 55 8~ 65 122 20.9 62 45 60 71 50 1'"{2 57 85 63 124 22 .. 9 51 25 34 52 35 120 40 
64 140 64 I• 68 66 47 86 20.2 53 179 60 87 62 120 21.7 57 53 68 75 56 191 60 88 72 145 22.4 54 51 67 58 40 16l 54 89 65 112 21.2 59 54 69 77 58 186 62 90 62 109 21.5 59 77 80 63 44 183 61 
91 64 119 18.5 76 33 46 65 46 168 56 92 63 116 22.4 54 41 56 63 44 154 51 93 64 125 20.9 62 50 66 66 47 175 58 94 58 99 21.4 59 40 55 67 47 161 54 95 63 144 21.5 59 40 55 63 44 158 53 
96 69 130 19.7 67 40 55 62 43 165 55 97 64 147 26.0 36 37 51 60 41 128 43 98 66 129 17.0 76 54 69 70 49 194 65 99 66 122 21.0 59 40 55 67 47 161 54 100 6LJ. 122 20.0 64· 51 67 69 48 179 60 
101 58 91 20.1 64 38 52 67 47 163 54 102 63 120 19.8 67 41 56 69 48 171 57 
APPENDIX B:. 
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HIGH SCHOOL INFOID~TION SHEET 
Note: In order to have a successful testing program for you, 
please fill out each numberec1 item accurately. 
1. Name of School _______________________________ 2. Class _______ _ 
3. 4. Age __ 5. Ht • __ 6. \it __ • 
Last Name, First Middle 
7;. ~~------~--~--------------~~-----------=8.Telephone ______ _ 
Address Street City 
NONATHL~T~S ONLY. 
9_. Check ( ) if a nona thlete. 
10. I have never played on an organized team, in or out of 
school, except in the required physical education classes 
and intramural program. True False _____ _ 
11. I have never participated in an organized meet or contest 
on a state, sectional or na tional level. True ___ False __ _ 
ATHL~TES ONLY: Answer questions 12 through 14 on chart below. 
12. Check the sports in which you have made your school varsity 
team. 
13. Check the year s in ~lhich you hEwe played on the varsity team. 
14. Write the position (or position s ) you have played in each sport. 
For example : Field hockey - CF, LH, G Softball - P,SS, RF 
Basketball - F, G Tennis -Singles, Doubles 
12. Check p.~. Check Yea rs Parti cipated 14. Position 
Sports Fr So ph Jr Sr Total Plaved 
Field Hockey 
Basketball 
Softball 
Tennis 
NONATHLETES and ATHL:;:TES: Ansv1er questions 15 through 17. 
1 Check your schedule and indicate the perioc1s that you have the following 
15. I have physical eauc a tion scheduled for the periods designated 
below:Perio4Mon I Tue I Wed I Thur IFri 
16. I have study hall scheduled for the periods designated below: 
Period' Mon I Tue I Vied I Thur f Fri 
17. I would be willing to take the tests on: Saturday morning Yes_No __ _ 
Saturday afternoon Yes No __ 
FLOOR PLAN FOR 1'HE OBSTACLE RACE 
CroE:sbar 
lC I I ~igh 
13 '! 6 f I 
Distance from the end 
of the crossbar to the 
line on the i nner s i de 
of the spot j_ s ~· 1 4 t t 
S t andard 
10 1 
10 1 
1 ' ' 
12 1 I 
172 
173 
Name School 
------------------------------------ -------------
Reaction Time 
~·· 
1 2 ' ~ 
--- ------ ------.:::!.-
Si~ple __ ___ (!) _ _ _ __ 
Choi£e _____ (g) _____ ~ _ 
Depth Perception 
Peripheral Vis ion 
- - - - - - - - -r -- -~ --- -
1 2 3 4 5 6 7 8 9 10 
- - - - -
- - -
1 bot 
- - -
- - - - -
2 
-
- - - - - - -
3. 
- - - - - - - -
4 
- - - - - - - -
2-. 
- - - -
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Span of Apprehension Score Sheet 
Name School 
1. 26. 51. 76. lQl. 126. 151. 176. 
2. 27. 52. 77. 102. _ _127. 152. 177. 
3. 28. 53. 78. 103. 128. 153. 178. 
4. 29. 54. 79. 104. 129 .. 154. 179 . 
5- 30. 55. 80. 105._~30 . 155. 180 . 
6. 31. 56. 81. 106_. __ :1.31. 156. 181. 
7. 32. 57. 82. 107. 132. 157. 182. 
8. 33. 58. 83. 108. 133. 158. 183. 
9. 34. 59. 84. 109. 134. 
--
159. 184. 
10. 35. 60. 85. 110. --~35. 160. 185. 
11. 36. 61. 86. 111. 136. 161. 186. 
--
12. 37. 62. 87. 112. __ 137. 162. 187. 
13. 38. 63. 88. 113. __ 138 . 163. 188 . 
14. 39. 64. 89. 114. 139. 164. ~89. 
--
15. 40. 65. 90. 115. __ 140. 165. 190. 
16. 41. 66. 91. __ 116. 141. 166. 191. 
--
17. 
--
42. 67. 92. 117. 142. 167. 192. 
18. LJ-3 • 68. 93. 118. ~43 . 168. 193. 
19. 44. 69. 94. 119. 
--
144. 169. ~94. 
20. 45. 70. 95. 120. 145. 170. ;:1.9 5. 
21. 46. 71. 96. 121. 146. 171. 196. 
--
22. 47. 72. 97. 122. __ 147. 172. 197. 
23. 48. 73. _ __ 98. 123. _ _ 148. 173. 198. 
24. 49. 74. 99. 124. 149. 
- -
174. 199 . 
25. 50. 75. 100. 125. __ 150. 175. 200. 
----------
-----------
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I•IOTOR ABILITY-. SCORE SllliET 
Name ______________________________ __ School ________________ _ 
Test Raw Score T_ Score 
. 
Obstacle Race 
Baske tball Throw 
Stand inp; Broad J .unm_ 
Total Motor Ability T Score 
Average 11-iotor Ab111 ti T Score 
--- --------
APPENDIX C 
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SIX PUBLIC SCHOOLS SELECTED FOR TESTING 
Belmont High School, Belmont, ~~ssachusetts 
Concord High School, Concoro, Massachusetts 
Lexington High School, Lexington, ~~ ssachusetts 
Lincoln-Suobury Regional High School, Sudbury, ~~ssachusetts 
Vlellesley High School, Wellesley, Ivlassachusetts 
Winchester High School, Winchester, Massachusetts 
APPENDIX D 
Mr. 
Superintendent of Schools 
School Department 
-------
, lassachusetts 
Dea r rv.rr . 
--------- - --
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It would be apprecia t ed if you could afford an oppor-
tunity for some experimental research at Lexington High School. 
The proposed project has been encoura3ea by the Doctorate 
Committee of the Boston University School of Educa tion. It 
is the belief of this con@ittee tha t the results when made 
avail~ble to your teachers, who are interested, might be 
helpful to them in their service s to the pupils who partici-
pate in the research. 
The problem to be pursued i s "An Investi gation of Rela-
tionships Between Certain Psychological Capaciti es ana l"otor 
Abilities of High chool Girl Athletes and Nonathletes ." 
The tloctorate cantlioate \'rho would ca.rry out the research 
is Ivlis s l.Ul -red Barnes. I~:ri s s Barnes ha s a backgrouno of sev-
era l yea r s of teaching ·at the high school level and is currently 
teaching at V/inchester High School. 
The proposed testing program, if it meets with your 
approva l and tha t of your Principal · a~ his sta ff, would be 
ca rried out at the Hi gh QChool. Specific arrangements for 
the ad ministration .. of the tests ~rmuld be made with the Prin-
cipal of the High School. 
We hope that the project may have y our a pproval . 
Sincerely, 
Arthur G. l.Uller 
Profe s s or of Education 
BIBLIOGRAPHY 
-------- - - ----
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